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FOREWORD 


•  Purpose  of  the  Environmental  Studies 

The  National  Environmental  Policy  Act  of  1969  directs  that  all  agencies 
of  the  Federal  Government  "include  in  every  report  on  proposals  for  legislation 
and  other  major  Federal  actions  significantly  affecting  the  quality  of  the 
human  environment,  a  detailed  statement  ...  on  the  environmental  impact  of 
the  proposed  action."  The  Act  deals  only  with  proposed  actions.  However,  in 
keeping  with  the  spirit  of  the  Act,  the  U.S.  Army  Corps  of  Engineers  has 
developed  its  own  policy  that  requires  such  reports  on  projects  it  has  completed 
and  for  which  continuing  operational  and  maintenance  support  are  required. 

In  keeping  with  its  policy,  on  January  15,  1973,  the  St.  Paul  District  of 
the  U.S.  Army  Corps  of  Engineers  contracted  with  the  North  Star  Research 
Institutte  to  prepare  a  report  assessing  the  environmental  impact  of  the  Corps 
of  Engineers  operations  and  maintenance  activities  on  the  Mississippi  River 
from  the  head  of  navigation  in  Minneapolis,  Minnesota,  to  Guttenberg,  Iowa. 
Included  also  are  the  Minnesota  and  St.  Croix  Rivers  from  the  heads  of  naviga¬ 
tion  at  Shakopee  and  Stillwater,  Minnesota,  respectively,  to  the  Mississippi 
River.  This  portion  of  the  Mississippi  River  basin  will  be  subsequently 
termed  the  "Northern  Section"  of  the  Upper  Mississippi  River,  the  "study  area", 
or  "the  St.  Paul  District". 

The  Corps  of  Engineers  has  been  active  in  the  Northern  Section  since  the 
1820' s,  when  they  first  removed  brush  and  snags  from  the  river  to  permit 
navigation  as  far  north  as  Fort  Snelling.  Later,  in  the  1870's,  further  im¬ 
provements  were  made  primarily  through  construction  of  wing  dams,  to  deepen 
and  maintain  the  channel.  Presently,  the  river  in  the  study  area  consists  of 
a  series  of  pools  which  were  created  by  the  construction  of  navigation  locks 
and  dams  in  the  1930' s. 
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The  purpose  of  the  environmental  impact  study  is  to  assess  the  impacts, 
both  positive  and  negative,  of  the  construction  and  operation  and  maintenance 
of  the  Corps'  nine-foot  channel  project  on  the  Northern  Section.  The  operations 
and  maintenance  include  operations  of  facilities  (locks  and  dams)  and  navigation 
channel  maintenance  (dredging  and  "snagging").  Actually,  the  impacts  on  the 
environment  of  the  Corps'  pre-nine-foot-channel  operations  are  also  being  sought, 
but  most  of  the  information  will  concern  the  impacts  of  the  present  navigation 
system. 

The  studies  are  designed  to  identify  the  impacts  and  to  assess  their 
effects  on  both  the  natural  and  social  environment.  Such  impacts  may  include 
effects  of  river  transportation  on  the  area  economy,  effects  of  creation  of 
the  pools  on  recreational  activities  and  wildlife  habitat,  effects  of  dredge 
spoil  disposal  on  the  natural  ecosystem  and  on  recreation,  and  many  others. 

As  a  result  of  identification  and  assessment  of  the  impacts,  it  will  be 
possible  to  suggest  ways  of  operating  the  facilities  and  maintaining  the 
navigation  and  recreation  system  to  amplify  the  positive  and  minimize  the 
negative  results  of  the  Corps'  activities.  The  study  will  provide  a 
comprehensive  basis  for  the  St.  Paul  District  to  prepare  an  environmental 
impact  statement  consistent  with  the  National  Environmental  Policy  Act  of  1969 
and  the  policy  of  the  U.S.  Army  Corps  of  Engineers. 

Scope  of  Current  Report 

The  present  report  covers  the  complete  study  program,  from  January  15,  1973, 
through  November  1973.  It  was  preceded  by  a  Phase  II  interim  report,  which  was 
completed  July  1,  1973.  The  new  report  contains  both  historical  information, 
and  information  and  data  collected  in  the  field  from  activities  such  as  water 
quality  investigations  and  sampling  of  riverbank  vegetation. 
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Research  Approach 


Three  aspects  of  the  research  approach  used  in  the  study  deserve  clarifica¬ 
tion:  (1)  the  benchmark  point  in  time,  (2)  data  collection  and  analysis  of  the 
natural  systems,  and  (3)  data  collection  and  analysis  on  the  socioeconomic 
activities. 


Benchmark  Time  Point 


In  order  to  analyze  the  impact  of  the  Corps'  nine-foot  channel  project  in 
the  Northern  Section  of  the  Upper  Mississippi  River,  it  is  necessary  to  select 
a  point  in  time  that  can  serve  as  a  benchmark.  This  benchmark  is  the  time 
activities  related  to  the  nine-foot  channel  were  initiated.  Because  the  Lock 
and  Dam  3  raised  the  water  surface  of  the  St.  Croix  River  and  was  completed 
in  1938,  the  preconstruction  benchmark  was  taken  as  1938.  Wingdams  were  built 
and  other  Corps  activities  took  place  prior  to  1938.  These  are  discussed  as 
preproject  activities.  The  pre-project  environmental  data  were  obtained  from 
available  reports  and  from  a  variety  of  other  sources  cited  at  the  end  of 
each  section. 


Analysis  of  the  Natural  Systems 


The  impacts  of  Corps  activity  on  the  natural  environment  for  a  given  pool 
were  determined  by  the  individual  investigator  responsible  for  that  particular 
pool.  The  Northern  Section  of  the  Upper  Mississippi  River  was  subdivided  into 
fourteen  distinct  segments  for  purposes  of  study  of  the  natural  environment: 
Pools  1  through  10,  Pool  5A  (lying  between  Pools  5  and  6),  the  Upper  and  Lower 
St.  Anthony  Falls  (SAF) ,  Pools  (a  single  report  covers  both  pools) ,  the 
Minnesota  River  and  the  St.  C.roix  River.  A  segment  was  assigned  to  an  in¬ 
vestigator  on  the  natural  sciences  team,  as  listed  on  the  following  page. 
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Number  of 
River  Pools 
and  Miles 
Involved 

Navigation  Pools 

Chief  Investigator 

Organization 

5 

92.4 

Upper  and  Lower  SAF 
Pools,  Pool  1,  Pool 
2,  Minnesota  River, 
St.  Croix  River 

Roscoe  Colingsworth 

North  Star  Reesearch 
Institute,  Minneapolis 
Minnesota 

1 

18.3 

Pool  3 

Edward  Miller 

St.  Mary's  College, 
Winona,  Minnesota 

4 

82.6 

Pools  4,  5,  5A  and 

6 

Calvin  Fremling 

Winona  State  College, 
Winona,  Minnesota 

2 

35.1 

Pools  7  and  8 

Thomas  Claflin 

University  of 
Wisconsin,  LaCrosse, 
Wisconsin 

1 

31.3 

Pool  9 

James  Eckblad 

Luther  College, 

Decor ah,  Iowa 

1 

32.8 

Pool  10 

Edward  Cawley 

Loras  College, 

Dubuque,  Iowa 

Because  different  problems  arise  in  different  segments  of  the  Mississippi  River, 
each  investigating  team  used  its  own  judgment  in  conducting  its  studies. 

However,  North  Star — in  conjunction  with  the  investigators  cited  above — 
developed  general  guidelines  for  conducting  the  field  studies,  acquiring  data, 
and  presenting  the  data  in  a  final  report.  This  required  that  North  Star 
develop  a  format  that  could  be  used  for  all  pool  reports  so  that  the  series 
of  reports  would  have  maximum  use  and  comparability. 


Analysis  of  Socioeconomic  Activities 


The  socioeconomic  analysis  for  all  pools  in  the  study  area  was  conducted 
by  a  team  including  Dr.  C.W.  Rudelius  of  the  University  of  Minnesota  and 
Mr.  W.L.K.  Schwarz  of  North  Star.  The  socioeconomic  impacts  were  analyzed  by 
the  same  team  for  all  fourteen  segments  of  the  Northern  Section  because  sub¬ 
stantial  econonomies  in  data  collection  were  possible  with  this  approach. 
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The  initial  data  for  each  pool  were  collected  and  then  were  submitted  for 
review  and  updating  to  the  investigator  analyzing  the  natural  systems  for  that 
pool.  The  suggestions  of  these  investigators  were  incorporated  in  the  socio¬ 
economic  portions  of  each  pool  report. 

Report  Objectives 

The  Corps  is  required  to  submit  an  environmental  impact  statement  for  each 
pool  and  tributary  in  the  Northern  Section  on  which  they  carry  out  operation 
and  maintenance  activities;  thus,  as  far  as  is  practical,  this  study  was 
carried  out  by  pools. 

The  present  report  deals  only  with  the  St.  Croix  River  from  Stillwater, 
Minnesota,  downstream  to  its  mouth,  which  is  described  in  detail  in  subsequent 
pages.  Other  reports  in  this  series  deal  with  the  other  pools  and  tributaries 
comprising  the  Northern  Section  of  the  Upper  Mississippi  River.  Background 
information  that  applies  to  two  or  more  pools  in  the  study  area  appears  as  a 
portion  of  each  appropriate  report.  This  is  necessary  since  the  report  on 
each  pool  must  be  capable  of  being  read  and  understood  by  readers  who  are 
interested  in  only  a  single  pool. 

The  overall  objectives  of  this  report  are  to  identify  and  provide  an 
assessment  of  the  impacts  of  the  Corps  of  Engineers  activities  related  to  the 
St.  Croix  River.  Specifically,  following  this  section,  the  report  is  in  the 
format  required  for  the  environmental  impact  statement,  and  seeks: 

1.  To  identify  the  environmental,  social  and  economic  impacts 
of  the  Corps  activities  related  to  the  St.  Croix  River. 

2.  To  identify  and,  where  possible,  measure  the  beneficial 
contributions  and  detrimental  aspects  of  these  impacts 
and  draw  overall  conclusions  about  the  net  effects  of 
Corps  activities. 


A 
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3.  To  recommend  actions  and  possible  alternative  methods  of 
operations  that  should  be  taken  by  the  Corps  of  Engineers t 
other  public  agencies,  and  private  groups  to  reduce  detrimental 
aspects  of  the  project. 

4.  To  identify  additional  specific  research  needs  to  assess  the 
impacts  and  increase  the  net  benefits  of  Corps  operations. 

The  report  includes  an  analysis  of  natural  and  socioeconomic  systems.  The 
natural  systems  include  terrestrial  and  aquatic  plant  and  animal  life  as  well 
as  the  nature  of  the  land  and  quality  of  the  water.  This  includes  the  habitats 
t-  rare  and  endangered  species  and  tracts  of  special  value  for  environmental 
education. 

Socioeconomic  systems  include  industrial  activities,  such  as  income  and 
employment  generated  by  barge  traffic  or  activities  in  operating  the  locks 
and  dams;  recreational  activities,  such  as  fishing,  boating,  or  hunting  that 
are  related  to  Corps  operations;  and  cultural  considerations,  which  include 
archaeological  and  historical  sites. 
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1.  PROJECT  DESCRIPTION 

The  present  Corps  of  Engineers'  project  in  the  St.  Croix  River  consists 
of  maintenance  of  a  channel  of  9-feet  minimum  depth  for  commercial  navigation 
from  Prescott  upstream  to  Stillwater.  A  3-foot  channel  is  authorized  from 
Stillwater  to  Taylor's  Falls,  but  is  not  actively  maintained.  Maintenance 
consists  of  dredging  and  clearing  of  debris  from  the  river  from  Stillwater, 
Minnesota,  downstream  to  Prescott,  Wisconsin  (St.  Croix  River  Mile  25.0  to 
0.0,  see  Figure  1).  The  navigation  channel  in  the  St.  Croix  River  is  actually 
an  extension  of  Pool  3,  but  for  the  purposes  of  this  study,  it  is  considered 
a  separate  pool. 


Figure  1.  The  Mississippi  River  and  Its  Major 
Tributaries  in  the  Twin  Cities  Area 
(FWPCA,  1966) 
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AUTHOR I ZAT I ON 


Congress  authorized  the  present  9-foot  project  on  the  Mississippi  River 
with  the  Rivers  and  Harbors  Act  of  July  30,  1930,  as  amended  by  Public  Resolu¬ 
tion  No.  10,  February  24,  1932,  and  by  the  Act  of  August  26,  1937  (see  Table  1) . 
The  9-foot  channel  was  extended  up  the  St.  Croix  River  to  Stillwater  by  the  Act 
of  December  16,  1931.  Earlier  acts  provided  for  channels  of  less  depth  by 
means  of  channel  constriction  by  wing  dams  and  maintenance  dredging. 

HISTORY 


In  1824,  a  year  after  the  sternwheeler  "Virginia"  initiated  navigation  of 
the  Mississippi  River  to  Fort  Snelling,  Congress  authorized  the  Corps  of 
Engineers  to  improve  navigation  by  removing  snags,  wrecks,  shoals  and  sandbars 
(Ryder,  1972). 


Table  1.  Congressional  Authorizations  Pertinent  to 
the  Corps  of  Engineers'  9-Foot  Navigation 
Channel  in  the  St.  Croix  River  (OCE,  1970) 


Project  Rivers  and  Congressional 

Depth _ Harbors  Acts _ Work  Authorized _ Documents 


9  feet  'July  3,  1930, 

amended  by  P.R.10 


Modify  permanent  structures 
under  construction  to  ac¬ 
commodate  9-ft  channel; 
Chief  of  Engineers  granted 
discretionary  authority  to 
modify  plans  as  deemed 
advisable. 


House  Document 
290,  71st 
Congress , 

2nd  Session 


December  16,  1931  Project  extended  to  Still¬ 
water 


House  Document 
184,  72nd 
Congress,  1st 
Session 


August  26,  1937 


9-ft  channel  from  Illinois  House  Document 

River  to  Minneapolis  137,  2nd 

Congress,  1st 
Session 


2 


■tl  ■* 


-9- 


The  3-Foot  Channel 


The  first  comprehensive  improvement  of  the  Mississippi  River  for  naviga¬ 
tion  was  authorized  by  the  Rivers  and  Harbors  Act  of  June  18,  1878,  to  obtain 
a  4.5-foot  channel  from  the  mouth  of  the  Missouri  River  to  St.  Paul  by  means 
of  wing  dams  and  other  structures.  Concomitantly,  a  3-foot  channel  was 
authorized  for  the  St.  Croix  River  from  its  mouth  upstream  to  Taylor's  Falls 
(see  Table  2).  In  the  St.  Croix  only  one  wing  dam  was  constructed,  at  ap¬ 
proximately  a  right  angle  to  the  current  at  St.  Mary's  Point  (Mile  11.8) 
sometime  between  1878  and  1910.  Its  function  was  to  direct  the  current  toward 
the  main  channel  at  this  bend.  This  structure  may  still  exist j  if  so,  it  is 
presently  submerged  and  covered  by  a  sandbar.  This  wing  dam  and  similar 
structures  were  built  of  alternate  layers  of  brush  bundles  and  rock  (see 
Figure  ?s .  No  closing  dams  or  longitudinal  dikes  were  built  in  the  St.  Croix 
River. 


Table  2.  Congressional  Authorizations  Pertinent  to  the  Corps 
of  Engineers'  Navigation  Project  on  the  St.  Croix 
River  Prior  to  the  9-foot  Channel  (Secretary  of  War,  1931) 


Project  Rivers  and  Congressional 

Depth _ Harbors  Acts _ Work  Authorized _ Documents 


3-foot 


6-foot 


January  30,  1875  Survey  of  St.  Croix  River  from  None 
St.  Croix  Falls  to  mouth. 


July  18,  1878  Project  adopted  from  mouth  to 
Taylor's  Falls. 

January  26,  1880  Construction  of  dams,  jetties, 
shore  protection;  dredging  and 
removing  obstructions  from 
Taylor's  Falls  to  Prescott. 

March  15,  1906  Maintenance  of  channel  from 
Taylor's  Falls  to  mouth. 


January  21,  1927  Project  extended  to  Still¬ 
water  for  channel  500  feet 
wide . 


House  Document  75, 
pt  6,  43rd  Congress, 
2nd  Session 
House  Document 
40,  46th  Congress, 
2nd  Session 

House  Document 
686,  59th  Congress, 
1st  Session 
House  Document 
378,  69th  Congress, 
1st  Session 


Z'ZZ 


Figure  2.  Cross  Sections  of  Rock  and  Brush  Wing  Dams 
(SW,  1908) 


-11- 


The  6-Foot  Channel 

The  6-foot  channel  in  the  Mississippi  River  was  authorized  by  the  Rivers 
and  Harbors  Act  of  1907,  but  was  not  extended  up  the  St.  Croix  until  the  Act 
of  1927. 

Numerous  surveys  of  the  Mississippi  River  have  been  made  by  the  Corps 
since  the  mid-1860's,  several  of  which  have  been  published  as  a  series  of 
charts.  However,  only  charts  of  the  1926  and  1930  surveys  of  the  St.  Croix 
River,  Taylor's  Falls  to  the  mouth,  are  available. 

The  9-Foot  Channel 

As  mentioned  previously,  the  9-foot  channel  project  was  authorized  in 
1930.  It  became  operational  in  Lake  St.  Croix  in  1938  with  the  completion  of 
construction  of  Lock  and  Dam  3  and  the  filling  of  the  pool  to  design  levt  . 

The  current  edition  (1972)  of  the  Navigation  Charts  is  based  on  the  1964 
aerial  survey  and  presents  updated  information  of  the  9-foot  channel  in  a 
more  compact  format  than  previously,  although  the  arrangement  of  these  charts 
is  extremely  inconvenient. 

CORPS  OPERATIONS  AND  MAINTENANCE 

Presently  the  Corps  of  Engineers'  project  in  the  St.  Croix  River  consists 
solely  of  maintenance  dredging  of  the  9-foot  navigation  channel  from  Stillwater, 
Minnesota  downstream  to  Prescott,  Wisconsin  (see  Figure  3).  No  locks  or  dams 
are  operated  by  the  Corps  in  the  St.  Croix  River.  This  segment  is  in  an  area 
of  the  river  which  widens  naturally  into  a  broad  reach  known  as  Lake  St.  Croix. 

Pool  elevation  is  675  feet  above  sea  level  (1912  adjustment)  and  was  obtained 
in  1936  by  the  construction  of  Lock  and  Dam  3  near  Red  Wing,  Minnesota,  re¬ 
sulting  in  a  5.5-foot  increase  above  the  original  lake  level  (Secretary  of  War, 1932). 
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Maintenance  dredging  is  necessary  because,  during  the  year,  changes  in  the 
ability  of  the  current  to  keep  its  suspended  sediment  load  continually  in  sus¬ 
pension  (hydraulic  efficiency)  results  in  sediment  accumulation.  These  areas 
are  dredged  by  the  Corps  to  remove  this  hazard  to  commercial  navigation.  For 
this  purpose,  equipment  such  as  the  hydraulic  dredge  "Thompson"  is  used  (see 
Figures  4  and  5) . 

Dredging  operations  to  maintain  the  nine-foot  channel  begain  in  the  1930's 
and  presently  result  in  an  average  of  42,000  cubic  yards  annually,  or  1676 
cubic  yards  per  river  mile  (S.P.D.-NCS,  1973,  see  Table  3  and  Figure  6). 
Maintenance  dredging  is  necessary  mainly  at  the  mouth  of  the  Kinnickinnic 
River,  and  infrequently  at  Hudson,  Wisconsin,  and  Catfish  Bar  (see  Figure  1 
in  Appendix  A. IV). 
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Table  3.  Annual  Volume  of  Sediment  in  Cubic  Yards, 
and  Annual  Volume/River  Mile,  Dredged  from 


St.  Croix  River  from  193C 

to  the  Present 

(S.P.D.-NCS, 

1972) 

Year 

Volume 

Year 

Volume 

1930 

1955 

1931 

1956 

43,603 

1932 

1957 

1933 

1958 

41,816 

1934 

60,863 

1959 

1935 

1960 

1936 

40,352 

1961 

33,176 

1937 

124,557 

1962 

1938 

1963 

1939 

1964 

1940 

103,886 

1965 

1941 

1966 

36,725 

1942 

1967 

136,421 

1943 

1968 

338,246 

1944 

1969 

1945 

351,831 

1970 

1946 

1971 

1947 

1972 

36,159 

1948 

86,079 

1949 

11,167 

Since 

1934,  Av.  41,910  cu 

1950 

30,657 

Average  annual  volume  per 

1951 

river 

mile:  1676  cu.  yd/ 

1952 

1953 

1954 

117,051 

Volume  of  sediment  dredged,  in  10  cubic  yards 
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2.  ENVIRONMENTAL  SETTING 
NATURAL  SETTING 


The  Corps  of  Engineers'  9-foot  channel  project 
located  in  the  lower  25  miles  of  this  river,  in  the 
lake- like  reach  known  as  Lake  St.  Croix  (see  Figure 
level  is  maintained  by  Lock  and  Dam  3,  and  hence  is 
Pool  3.  However,  in  this  study,  the  9-foot  channel 
is  considered  separately  from  Pool  3. 


in  the  St.  Croix  River  is 
broadened,  bluf f-bordered , 
7) .  The  present  lake 
at  the  same  elevation  as 
project  in  Lake  St. Croix 


Since  this  is  an  on-going  project,  the  present  natural  environmental 
setting  encompasses  the  existence  of  the  project  in  Lake  St.  Croix;  i.e.y 
the  time  span  since  completion  of  Lock  and  Dam  3  in  1938.  The  environmental 
setting  without  the  project,  in  this  case  prior  to  the  9-foot  project,  must 
be  reconstructed  from  published  information. 


Ecosystem  Subdivisions 

The  ecosystems  of  Lake  St.  Croix  may  be  divided  into  several  reaches  and 
into  various  component  parts  for  more  detailed  description. 

Reaches  of  Lake  St.  Croix 


Two  reaches,  the  Upper  and  Lower,  may  be  conveniently  designated  (see 
Figure  7) .  The  Upper  Reach  incorporates  the  more  intensely  urbanized  upstream 
portion  of  Lake  St.  Croix,  from  Stillwater,  Minnesota,  downstream  to  Hudson, 
Wisconsin  (St.  Croix  River  Mile  25.0  to  16.0).  However,  two  small  toms  and 
numerous  homes  occur  farther  downstream  along  the  Minnesota  river  bluffs  to 
Afton  (Mile  11.0),  The  Upper  Pleach  is  the  area  of  the  Lake  in  which  barge 
terminals  are  located  and  several  ecological  studies  have  been  conducted. 
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Thc  more  natural-appearing  Lower  Reach  then  is  taken  from  Hudson  down¬ 
stream  to  the  mouth  of  the  St.  Croix  at  Prescott,  Wisconsin  (Mile  16.0  to  0.0). 
In  the  Lower  Reach  there  are  no  barge  terminals  and  few  ecological  studies 
have  been  undertaken  in  the  river  valley. 

Ecosystem  Elements 

The  various  ecosystem  elements  of  the  Lake  St.  Croix  valley  may  be  divided 
into  Physical  Aspects  and  Biological  Aspects  sections,  the  first  of  which  in¬ 
cludes  geologic,  climatic,  and  hydrologic  components.  The  Biological  Aspects 
section  includes  floral  and  faunal  components  as  part  of  terrestrial  and 
aquatic  ecosystems. 

However,  it  should  be  remembered  that  such  divisions  may  hide  some  of  the 
numerous  complex  interactions  not  only  between  components  within  these  river 
valley  ecosystems,  but  also  with  those  components  elsewhere  in  the  drainage 
basin  as  well.  Thus,  wherever  possible,  the  characteristics  of  components  in 
the  Lake  St.  Croix  valley  will  be  discussed  in  relation  to  the  Lake  St.  Croix 
area  as  well  as  to  the  whole  watershed.  Interactions  with  areas  outside  of  the 
watershed  will  be  dealt  with  in  a  very  general  manner,  if  at  all. 

Physical  Aspects 


Topography 

The  St.  Croix  River  originates  in  Upper  St.  Croix  Lake,  Douglas  County, 
Wisconsin.  From  its  source  in  Wisconsin's  northern  highland  region,  the  St. 

Croix  flows  157  miles  in  a  southerly  direction,  between  Minnesota's  Central 
lowland  and  Wisconsin's  southwestern  upland,  to  join  the  Mississippi  River  at 
Prescott,  Wisconsin  (see  Figure  7).  This  major  tributary  of  the  Upper  Mississippi 
drains  a  7650  square  mile  basin  (see  Figure  8) ,  which  consists  of  gently  rolling 
to  hilly  forested,  agricultural  and  urban  lands.  This  topography  is  derived 


Figure  8.  Watershed  of  the  St.  Croix  River  (NSP,  1969) 
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mainly  from  the  Pleistocene  glaciers  during  the  last  million  years,  as  sub¬ 
sequently  modified  by  erosion,  and  more  recently,  by  people.  This  topography, 
plus  a  climate  which  increases  in  moisture  from  west  to  east,  the  soils,  and 
man's  activities  have  led  to  a  vegetational  gradation.  This  gradation  extends 
from  the  large  mixed  pine-hardwood  forest  studded  wiLh  numerous  lakes  and 
streams  in  the  northeast,  to  the  rich,  open  farmland  (much  of  which  was  formerly 
prairie)  downstream  dotted  with  marshes  and  laced  with  streams. 

Downstream  from  Sunrise  (Pine  County,  Minnesota)  the  St.  Croix  River 
leaves  a  broad,  shallow,  swampy  valley  and  flows  between  rocky  bluffs  towering 
100  to  300  feet  above  its  surface.  The  shape  of  the  Lake  St.  Croix  Valley 
is  seen  in  the  profiles  of  the  river  valley  at  the  standard  transects  (sec 
Figure  9).  At  Taylors  Falls,  Minnesota,  the  water  falls  GO  feet  at  the  hydro¬ 
electric  power  dam  and  then  rushes  through  a  narrow  rocky  gorge,  the  St.  Croix 
Dalles,  where  the  largest  gradient  (8  feet  per  mile)  occurs.  The  current  slows 
in  the  lower  24  miles  of  the  River,  which  is  essentially  impounded  by  the 
higher  bed  of  the  Mississippi.  Thus,  a  natural  slackwater  pool  is  formed, 
known  as  Lake  St.  Croix. 

Geol oqy 

The  St.  Croix  River  watershed  is  underlain  by  a  series  of  Precambrian 
and  Cambrian  igneous,  metamorphic  and  sedimentary  rocks  (including  basalt, 
sandstone,  dolomite  and  shale)  north  of  Taylor's  Falls,  Minnesota  (Schwarz  and 
Thiel,  1963;  Hanson,  1971).  Downstream  this  basin  is  undcriain  mainly  by 
Cambrian  and  Ordovician  sedimentary  rocks  (including  sandstones,  dolomite  and 
shale  (see  Figures  10  and  11) . 

In  the  last  million  years  at  least  four  glaciers  gouged  their  way  across 
these  rocks  and  through  the  Twin  Cities  area  (see  Figure  12),  then  receded  and  left 
hills  and  valleys  formed  from  debris  which  they  had  transported  long  distances. 
Deposits  left  by  the  last  one,  the  Wisconsin  Glacier,  were  brought  first  from 


Figure  10.  Bedrock  Map  of  Minnesota  (Minn 
Geological  Survey,  1969) 
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Figure  12.  Map  of  Ice  Sheets  of  the  United 

States  (Schwarts  and  Thiel,  1%3) 

the  northeast  by  the  Superior  Lobe,  and  consist  of  red,  sandy,  and  pebbly 
deposits  (see  Figure  13).  Later,  the  Grantsburg  Sublobe  of  the  Dos  Moines 
Lobe  brought  buff-colored  sands,  clays,  and  rock  from  the  Creatceous  shales, 
more  or  less  covering  much  of  the  previous  deposits.  Those  deposits  which 
are  unstratified  are  termed  till;  if  they  arc  transported  and  sorted  accord! 
to  size  by  glacial  meltwaters,  they  are  termed  outwash. 

Thus,  several  glacial  advances  stagnated  at  various  times  and  places  in 
Minnesota  (and  elsewhere)  ,  dumping  large  quantities  of  rock one,  gravel, 
sand  and  clay.  These  mounds  were  formed  at  the  terminus  of  the.  glaciers  rr.J 
generally  conformed  to  their  shape:  tints ,  they  arc  termed  "end"  or  "tevrirnl 
moraines.  These  moraines  and  other  tills  and  outwash,  which  have  been  sub¬ 
sequently  modified  by  climate,  vegetation,  and  man,  form  our  present  soils 
and  topography. 
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Figurc  13.  Maps  of  Minnesota  Showing  Lxte.it  of  Ice 
Lobes  During  Various  i’hxses  of  Wisconsin 
Glaciation  (Winter  and  Now  itch,  1972) 

The  St.  Croix  Valley  was  formed  in  two  stages  by  water  from  two  glacial 
lakes.  The  lower  valley,  below  the  cities  of  Taylor’s  falls  in  Minnesota 
and  St.  Croix  Falls,  Wisconsin,  was  created  first.  This  section  was  carved 
out  by  water  from  glacial  Lake  Grantsburg  which  spread  over  the  land  from 
Grantsburg,  Wisconsin,  westward  into  cu*.:t  central  Minnesota  (see  Figure.  14). 

As  the  ice  melted,  this  lake  rose  until  it  finally  spilled  over  its  banks  at 
a  point  near  Taylor’s  Falls  and  St.  Croix  Fall;;.  Tlio.ro  the  water  streamed 
southward,  carving  the  lower  St.  Croix  Valley  to  the  Mississippi.  Later, 
when  the  level  of  the  lake  fell,  thin  glacial  river  ceased  to  flew. 

Eventually,  glacial  Lake  Gran tr.hu ri>  also  dried  up,  leaving  a  flat  naudly  plain. 

As  the  Superior  lobe  of  the  great  ice  mass  retreated,  glacial  Lake 
Nemadji  was  formed  by  water  ponded  between  the  retreating  icc  front  and  a 
divide  at  the  southwestern  corner  of  Lake  Superior.  This  lake  drained  through 
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an  outlet  discharging  into  the  Kettle  River  and  Glacial  St.  Croix  River. 

Lake  Kemadji  later  connected  with  glacial  Lake  Brule  to  become  glacial  Lake 
Duluth  which  drained  into  glacial  St.  Croix  River.  This  large  glacial  river 
gouged  a  deep  valley  through  basalt  and  sedimentary  rocks,  which  is  now 
partially  filled  (from  Stillwater  to  Prescott)  by  fluvial  sediment  and  Lake 
St.  Croix. 

This  present  lake  grew  as  the  St.  Croix  River  became  impounded  by  the 
Mississippi  River.  The  Mississippi,  which  transports  a  greater  sediment 
load,  has  deposited  some  of  this  sediment  at  Prescott,  Wisconsin,  raising  its 
bed  faster  than  has  the  St.  Croj.x  River.  Thus,  the  Mississippi  has  formed  a 
natural  dam  across  the  mouth  of  the  St.  Croix  River  (see  Figure  1,  Appendix 
A  II). 

As  the  continental  glacier  melted  and  decreased  in  weight  and  size,  the 
earth's  crust  was  relieved  of  a  tremendous  pressure.  This  pressure  release 
caused  the  crust  to  rise  and  was  accompanied  by  further  retreat  of  the  glacier. 
The  result  was  that  the  St.  Croix  River  no  longer  drained  Glacial  Lake  Duluth 
but  split  to  form  two  river  valleys — the  south-flowing  St.  Croix  and  the 
north-flowing  Bois  Brule  (BOR,  1972). 

Cl imafe 


The  climate  in  the  St.  Croix  River  watershed  varies  from  humid  in  the 
north  to  noist  subhurid  in  the  south.  The  average  temperature  varies  from 
about  40PF  to  44°F  from  north  to  south,  while  the  normal  total  precipitation 
varies  from  30  inches  per  year  in  tine  north  to  about  26  inches  per  year  in 
the  south.  About  20  percent  of  this  precipitation  falls  between  November  and 
March.  Average  wind  velocities  range  from  6  to  12  miles  per  hour  with  storm 
winds,  especially  tornados,  greatly  exceeding  this.  Generally,  the  summer 
winds  arc  southerly,  bringing  tropical  air  to  the  region,  and  winter  winds 
bring  Arctic  air  masses  (S.L.D.-NCS,  1970). 
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Soils 


The  silt  or  sandy  ]  oa.u  soils  between  Taylor’s  rails  and  Stillwater  form 
a  thin  cover  over  the  bedrock. 

From  south  of  Bayport  to  Af ton  there,  are  large,  nearly  level  terraces 
composed  of  sand  and  gravel.  There  is  very  little  alluvial  land  along  this 
stretch  of  the  river,  but  nearly  level  sand  and  gravel  deltas  and  alluvial 
fans  have  formed  at  the  mouth  of  almost  every  stream  that  flows  into  the  river. 
These  fans  are  often  used  for  recreational  purposes.  Flooding  is  frequent 
on  these  fans  and  on  the  adjacent  areas  of  alluvial  land.  There  arc  several 
low  sandy  islands,  bars  and  peninsulas  in  the  lake  that  are  frequently  used 
for  picnicking,  and  other  river-oriented  recreation.  The  sandbars  are  heavily 
used  as  beaches  by  recreational  boaters  and  canoeists  (BOR,  1972).  Other  low- 
areas  are  residential  or  city  parks  (Stillwater,  Hudson  and  Afton) .  However, 
there  is  relatively  little  floodplain  adjacent  to  Lake  St.  Croix. 

The  soils  along  the  Wisconsin  bluff  in  Pierce  County  belong  to  the 
Dakota-Waukegan  association,  except  those  soils  bordering Kinnickinnic  River- 
valley.  This  latter  group  of  soils  belong  to  the  Antigo-Onamia  association 
(SCS,  1968).  Soils  in  both  associations  are  moderately  deep,  loamy  soils  of 
stream  terraces,  the  former  dark-colored,  the  Antigo-Onamia  group  light- 
colored.  The  former  group  of  soils  developed  under  oak  savanna  while  the 
Ar.tigo-Onamia  group  developed  under  a  hardwood  forest. 

The  parent  material  of  the  30  to  60  inches  of  the  soil  profile  was  loess, 
which  is  a  fine  parti  clod  rv.te.rinl  or  "rock  flour-"  in  the  glacial  drift. 

This  loess  was  eroded  by  the  s tong  winds  from  the  glaciers,  transported  and 
deposited  in  the  lec  of  the  bluff.-;. 

The  slope  of  these  soils  ranges  from  zero  to  12  percent,  occasionally  up 
to  20  percent.  The  percolation  rate  is  0.8  to  2,5  inches  per  hour  in  the 
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upper  30  inches.  The  saml  substratum  below,  in  the  Dakota-Wnukcgan  soils, 
have  a  percolation  rate  of  5  to  10  inches  per  hour.  The  sand  and  gravel 
below  the  Anti go-Onami a  soil  has  a  percolation  rate  exceeding  10  inches  per 
hour . 


Generally,  the  Dakota-Waukegnn  soils  arc  v.c  11- suited  to  crops ;  however, 
they  tend  to  be  draughty  and  susceptible  to  wind  erosion  in  the  area  adjacent 
to  Lake  St.  Croix,  The  Antigo-Onaraia  soils  in  the  Lake  St.  Croix  area  are 
also  draughty  and  are  generally  suited  for  pasture  and  trees. 

Land  Use 

The  Upper  Reach  of  Lake  St.  Croix,  i.c.,  on  both  sides  from  Stillwater 
to  about  Hudson  (and  right  side  to  Af ton)  contains  most  of  the  towns  and 
industry  located  on  the  lake.  Here  residential  areas  crowd  the  bluffs  and 
floodplains,  with  commercial  and  industrial  sites  also  on  the  latter.  There 
has  been  a  continuing  increase  in  the  number  of  residential  units  along  the 
potentially  highly  erodable  steep  bluffs,  particularly  on  the  Wisconsin  bluffs. 

Presently  bare  soil  areas  occur  extensively  os  beaches  on  the  Wisconsin 
side  and  as  spoil  sites  at  the  ICinnickinnic  River  (St.  Croix  Mile  5.5)  and 
at  Hudson  (St.  Croix  Mile  16). 

Groundwater 


Large,  quantities  of  groundwater  are  present  in  the  highly  permeable 
surficial  sand  deposits.  Many  lakes  and  streams  are  located  in  these 
deposits.  Rapid  removal  of  groundwater  from  these  aquifers  generally  induces 
water  to  mover  from  the  .lakes  and  streams.  These  aquifers  supply  95  percent 
of  the.  water  outside  of  the  large  cities.  They  are  similar  in  chemical  com¬ 
position  from  the  Mississippi  headwaters  to  the  Twin  Cities,  except  that  in 
the  Cities  they  have  only  one-tenth  to  one-hundredth  of  the  iron  content. 
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Little  appears  to  be  known  regarding  {'round  wot  or  .suiipli.es  available;  or  dm; 
specifically  in  the  St.  Croix  River  watershed.  The  l'rsirie  du  Chicn- Jordan 
aquifer  in  Minnesota  supplies  some  groundwater  f rom  a  recharge  area  located 
approximately  between  Forest  Lake  and  Cottage  Grove,  Minnesota  (see  ri  gure  15). 
This  groundwater  is  medium  hard  (average  A 12  ppm,  1961)  mid  contains  more 
dissolved  solids,  sulfates  mid  bicarbonates,  but  loss  iron  and  chloride  than  the 
the  softer  water  in  the  lower  Mt.  Simon-Hincklcy  aquifer  (U.S.G.3.,  1970). 

Surface  Hydrology 

Runoff  .in  the  St.  Croix  River  watershed  varies  from  15  inches  in  the 
northeasternmost  extent  to  about  five  inches  in  the  southwest.  Evaporation 
is  greatest  in  the  southern  portion  at  31  inches,  and  decreases  to  about  26 
inches  in  the  northeast  (U.S.G.S.,  1970a). 

Biological  Aspects 

Terrestrial  Vegetation 

The  early  logging  operations  of  the  Lower  St.  Croix  Valley  left  few'  of 
the  original  white  pine  or  red  pine  stands  except  in  isolated,  steep- sloped 
areas  where  a  few  virgin  tracts  of  these  stately  conifers  still  exist 
(BOR,  1972) .  The  remaining  pine  are  mainly  second  growth,  principally  located 
on  the  higher  ground.  They  are  intermixed  with  elm,  oaks,  ironvood  and  silver 
and  sugar  maple.  Basswood ,  hackberrv,  dogwood,  paper  birch,  and  aspen  occur 
but  less  frequently  (see  Tables  1  and  2  in  Appendix  A.  IV). 

Several  species  of  deciduous  trees  densely  vegetate  thousands  of  acres 
along  the  river  valley.  Boxeider,  silver  maple,  elm,  ash,  and  cot  i  or.vood  un¬ 
well  represented  in  this  zone.  Forming  an  understory,  and  in  cutover  uieas 
as  well,  are  such  species  as  chokecherry,  dogwood,  mountain  maple,  thorn  apple, 
high  bush  cranberry,  and  elderberry. 
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Periodic  flooding  of  the  lowlands  has  resulted  In  a  river  bottom  vegetal  ion 
favoring  hydrophytic  species  along  many  parts  of  the  river.  Willow  and  alder 
appear  mainly  around  the  spoil  sites. 

Cround- cover  plants  are  both  numerous  and  varied.  They  range  from  primitive 
mosses  and  lichens  through  ferns,  fungi,  arid  seed  plants.  A  great  variety  of 
mushrooms  may  be  found  here,  including  the  very  desirable  morel  or  sponge  much- 
room  . 

Flowering  plants  of  interest  include  the-  trill.ium ,  anemone,  water  marigold, 
wild  strawberry,  jac.k-in-the-pulp.tt,  skunk  cabbage,  Solomon's  seal,  wild 
geranium,  forget-me-not,  asters,  goldenrod ,  and  wild  rose.  Seme  less  popular 
species  include  poison  ivy,  stinging  nettle,  and  beggar's  ticks. 

Various  flowering  shrubs  are  of  value  to  both  people  and  wildlife.  They 
include  chokccherry ,  juneberry,  dogwood,  snowberry,  elderberry,  wild  grape, 
pincherry,  raspberry,  and  highbush  cranberry. 

Relatively  steep  slopes  and  riverbottoms  offer  a  variety  of  habitats  that 
enhance  the  ecological  diversity  of  the  area.  An  outstanding  area  of  botanical 
interest  occurs  in  the  lower  Kinnickinnic  River  Valley.  An  ongoing  study  of 
the  Kinnickinnic  Valley  is  being  conducted  by  the  Wisconsin  State  University — 
River  Falls.  In  a  preliminary  report  from  the  University,  it  states: 

"Presently  about  1900  species  of  plants  in  123  families  and  535 
genera  are  found  in  Wisconsin.  Of  this  number  60  families,  148 
genera,  and  240  species  of  vascular  plants  have  been  identified 
from  this  valley  and  filed  in  the  herbarium  at  Wisconsin  State 
University,  River  Falls.  However,  this  is  by  far  an  incomplete 
record  of  the  vascular  plants  occurring,  in  the  valley.  Potentially 
the  valley  may  contain  as  many  as  400-500  species  of  vascular 
plants  to  the  list,  tli  :  total  composition  of  the  valley  will  be 
considerably  higher  (UOR,  1972). 


A  grassy  clop,’  witli  scattered  red  cedars  occurs  near  the  bluff  top  on 
the  left  bank  (Wisconsin  side)  at  St.  Croix  Mile  20.  This  site  is  a  remnant 
of  a  savanna  community,  the  prairie  segment  of  which  formerly  had  a  wider 
distribution.  Less  than  100  acres  of  undisturbed  cedar  savanna  arc  known  to 
occur  in  Wisconsin.  This  community  t>  pa  is  l  isted  as  an  uncommon  plant 
community  in  Wisconsin  (Wi DM1! ,  1973). 

The  abundance  of  vegetation  was  determined  on  all  standard  and  special 
transects  in  1973  (see  Table  2  in  Appendix  A  IV).  Floodplain  habitat  was 
encountered  on  Transect  SAA,  right  bank;  and  on  Transect  SYY  left  bank  (Spoil). 
Bluff  slope  habitat:  occurred  on  Transect  SAA,  left:  bank  plateau;  and  on 
Transects  SBB,  SYY,  and  SCC  (sec  Figure  16). 

The  floodplain  vegetation  on  the  Transect  SAA  consisted  of  a  tree  canopy, 
including  elms,  sand-bar  and  other  willows  and  river  maple  (see  Table  4).  A 
shrub  layer  was  absent.  The  herb  layer  consisted  of  grasses,  dog  banes, 
elder,  nettle,  chickweed  and  asters.  Near  the  shoreline  and  up  along  a  small 
spring  grew  horsetails  and  spotted  j  cudweed.  A  low  area  which  was  flooded 
at  the  time  of  sampling  had  cattails  and  sedges;  nearby,  also  were  watercress 
and  duckweed. 

Trees  on  the  bluff  slopes  include  river  maple,  cottonwood,  ash,  elm, 
and  willows  along  the  shoreline  (see  Tables  5  and  6).  At  higher  elevations 
the  tree  species  varied  from  a  mesie  association  of  basswood,  ash,  Norway 
maple,  and  ironwood  to  a  more  xeric  association  including  northern  red  oaV. , 
birch,  quacking,  aspen,  red  cedar,  and  white  pine.  Under  the  mosic  forest 
the  herb  layer  includes  wild  ginger,  anemone,  hepatic.-.,  bladder  and  flowering 
fern.  Near  the  shoreline  more,  moisture  end  sunlight  arc  available;  thus , 
go 3 den rod,  asters  and  columb J no  may  occur  near  the  wild  gin; or  and  hepatica, 
and  at  the  water sedge ,  red  osier  dogwood  and  duckweed. 
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Bottom  typo:  mu  -  mud,  sa  -  sand,  do  -  dcdiris,  j; r  --  gravel  or  .rod 
O  sample  plot  (quadra  t  )  ,  -I-  plotless  tree  sample  (point  quarterj 
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Transect  STB 
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Figure  16.  Schematic  Diagrams  of  Kivcrscape  Profiles,  Plant 
and  Animal  Sampling  Locations,  anil  Bottom  Types 
at  Kadi  Standard  Tran.'. eel  in  Lake  Si.  Croix 
(Giidnumd.'-'on) 
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Schematic  Diagrams  of  Rivorscnpe  Profiles,  Plan 
and  Animal  Sampling  locations,  and  Bottom  Types 
at  Each  Stands  i  d  Transect  in  St.  Croix  Diver 
(Gudinundson)  (Con  t  iuoed) 


Figure  16 


Table  A.  Plant.  Abundance  on  Trausoc t  SAA,  SL.  Croix  River 
Milo  2 A.P>,  1973  (Gol  i  ngswort.li  and  Gndmundson) 


Spcci  o;: _ 

Cyporaceao  ,  sedges 

Ace.r  s.icciiar  Ln.um,  silver  maple 

Lena  a.  minor,  duckweed 

Typlin  spp. ,  cattail 

Nasturtium  officinale,  watercress 

Rum? x  spp . 

Impationa  patent,  i  s  ,  spotted  jewel.weed 
Sambucus  can£di'n_sis,  red-buiried  elder? 
Ambrosia  artemlsli. folia ,  common  rag¬ 
weed? 

Urtica  dioica,  stinging  nettle? 

My os otis  spp. ,  forget-me-not 
Eqni sotiua  a r venae ,  common  horsetail 
Salix  spp.)  willows  (interior) 

Apocynuii:  spp.,  dogbane 
Cerast  J.urn  viil g;i_ttim,  mouse-eared 
chi  cl;  weed 

Aster  spp. ,  asters 

Moss,  moss 

Graminae  ,  grasses 

Ulmus  spp.,  elms 

Salix  interior,  sandbar  willow 

Be tula  papyri  fora,  paper  birch 

Frnr.inus  pcnnsylvanica  var. 

subin  terri.gimn ,  green  ash 
Til  la  amcrlcana,  basswood 
Acer  platanoides,  Norway  maple 
jTaxaija  canadensis ,  yew 
Thalictruia  spp.  ,  meadow  rue 
Apery: >n e  spp.,  anemones 
Cys fop ter is  fra pills,  bladder  fern 
Asa rum  eauadpnse ,  wild  ginger 
Aqulle. via  c/snad crisis,  columbine 
So_l  Mla.b.o  spp.  ,  golden  rods 


be f t  (went)  Bank 
Bluff  Area 


Right  (east)  Bank 
Batik  i.  Floodplain  A  A 
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Table  5.  Plant  Occurrence  on  Transect  SYY,  St  .  Croi>:  River 
Nile  6.4,  ]  973  (Col ingswort h  and  Cudmundson) 


} 

.eft  (. 

jIMAJy 

Quad. 

tn 

..  1. 

Right  (  wes  i. 

c 

Spoci.cs  I 

shore- 

ino 

Quad. 

n 

Bluff 

Slope 

Bluff 

Slope 

Potentilia  spp. ,  cinquefoil 

1  % 

Craminae  -  }tra.s>;<  s 

io;/ 

1 

Unknown  cl 

12 

Coupon it  ae >  unknown 

17i 

Taraxacwa  spp.  ,  dandelions 

1% 

P 

So.!  idap.o  spp.  ,  gal  den  rods 

! 

5% 

P 

Salix  inferior  f<  ari7;,.,dr.lc:i.dcs ,  peach- 

r 

100% 

leaved  wl.13.ov7  &  .sandbar.  w:i.l.].ow 

■ 

i 

Vi  t  is  spp.,  grapes 

p 

p 

r 

Agrostis  spp. ,  bent grapes 

10% 

Labjfae,  minis 

.15% 

Acer  snecharinum,  river  maple 

p 

P 

P 

P 

Poptilu-i  del  i.q.i  d cs  ,  east  ern  cottonwood 

P 

P 

P 

P 

F  inns  si  root's,  wh.il  e  pine 

P 

Snail  ax  spp.,  greenbi inr 

P 

P 

One reus  borealis,  northern  red  oak 

i 

P 

P 

Frax.i.nus  spp.  ,  ashes 

P 

Cornua  stolonifera.  red  osier  dogwood 

P 

Anemone  spp. ,  anemone 

P 

Levan  a  rcenor ,  lemma 

P 

Kibes  spp. ,  gooseberries 

P 

Hepatica  anntiloba,  sharp-lobed 

P 

hepatica 

Cyst opteris  spp.,  bladder  fern 

P 

Carpinus  cnrolinlana,  ironwood  ? 

P 

Cyperaceao,  sedges 

P 

Mosses ,  mosses 

P 

Juniperis  virginiann,  red  cedar 

P 

! 

1)1  r, us  spp.  ,  trims 

P 

P 

Be.tuln  papyri  fern,  paper  birch 

P 

l)ly.::us  cenadcnsi  ' ,  wild  rye 

P 

Pita  .lari  a  spp.  ,  canary  grasses 

P 

IAl'-li  -p,.. 

P 

Mi  l i. lotus  spp.  ,  sweet  clover 

P 

Bare  rock  6  nan  cl 

20%  ! 

Leaf  lifter 

1 

1  00% 

. ] 

i 

sy  y  7 •*  -  *it«~ 
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Table  6  .  Plant  Occurrence  on  Transect  SCC,  St.  Croix 

River  Kilo  Q.  7,  1973  (Coli.iiysworlh  and  Gudir.undson) 


Species 


Left  (east)  Bank 
Bluff  Slope  Area 


Right  (vest)  Bank 
Bluff  Slone  Area 


Pop  ulus  deltoid.es ,  eastern  cottonwood 
Unknown  tree  (planted)  ? 

Hyper:?. cut1,  spp.  ,  St.  dohnswort 
Be tula  spp. ,  birches 
Prax !  mi;;  spp.,  ashes 
UlinuK  spp.  ,  elms 

Quercus  borealis,  northern  red  oak 
Junipn n;s  v:>  r :  it i  ;mn  ,  red  cedar 

T  :  u  :  .-•  •.  •  r  : !>  •. .  .:  :.td 


ix>m  rer;  sp.  ,  inn,  ;• :  uc ..  .  c 
Popu'ns  i  nviiloll  :t,  quaki ng  aspen 
So  1  :  ,  '  ii  I ..  ••sro:’ 

CeJc.'U  rus  spp*,  bittersweet 

Anemone  spp. ,  anemone 

Taraxacum  spp. ,  dandelions 

Impat iens  paponsi  s_^_  spotted  jewelweed 

Aster  spp.  ,  asters 

Graminac ,  grasses 
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Th</  herb;;  and  shrub  1.  yer  have  a  very  low  diversity  at  the  residential 
area.;;,  left,  baa!:  of  Vrsiselr  Si,.1-:  ..  ;<1  SCC  (sc-e  Table  band  7  ). 


Cot.tonvooJ  linos  the  .shoreline  on  Lhe  dredge  spoil  site,  loll  beak  of 
Transect  SYY  (sut  Table  5  )  .  behind  the  cot  t  on-woods ,  willow  and  grape  provide 
shade  to  grass'';,  go 1  den red ,  cinquefoil  and  other  f orbes .  Farther  Lack  still 
vll.lov.’  breo:n.-:  very  un..:o routs,  with  river  map? r  and  cotton  'ood  end  ail  herb  layer 
consisting  of  benl  fr::';s ,  mint,  and  grape  (sea  Table.;;  1  and  2,  Ajpenbix  A  TV) . 


Autumn  coloring  in  the  valley  is  spectacular.  I>n-i.nat  ed  as  it  is  now 
by  a  variety  of  hardwoods ,  with  an  intermixing  of  coni  fern,  the  lower  St.. 

Croix  Valley  has  become  an  import."  it  fall  {attraction  to  thousands  of  people 
each  So-ptci.th~  r  end  Ocd  o’  nr  to  observe,  photograph  and  enjoy  the  natural  display 

Wildlife 


The  St.  Cro  i>:  K:i  vex  ,  wi  thin  the  study  reach,  provides  e  natural  travel 
lane,  for  wildlife,  a;;  well  ns  permanent  residence:,  for  many  game  and  non- 
game  animals  (BOR,  1972).  The  relatively  steep-w,:.’  led  valley  is  well  covered 
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Table-  ^  .  Plant  Abuudnnc  o  on  Tr.-mr.^ut  5U;*i  >  Si'.  Croix  Kiver 
Mi  1  e  12.3,  .10/3  (Coliiu-.r..;orih  and  Oudi.-.undson) 


R  i  r.ii !'  (v.e.sl.)  )  Left  (■.■as 

BJul  I  Area  I'd  uff 


Impel: 

fP- 

,  j  CV.'O  Iv.'ccJcl 

P 

So  i  id 

n;;n  s;y> 

P-  . 

gel den rod 

P 

Paula 

eai  spp 

.  . 

pp.ii ic 

P 

Rhus 

typhia 

a. 

staghorn  .sv-fi 

<uc 

V 

Till  a 

rt.:; 

(' .  ;ri 

a,  basswood 

p 

J- :  ;  •:  i 

*  n :  s  Japn.  . 

ar- lies 
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Postil 

us  del 

l  ( <  :i 
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pr 
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T_(J  V 
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i  ]  ev 
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p 

UliKUii 
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el 

p 

p 

Rosa 

spp . , 

ror. 
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p 

p 

Acer 

s  cho. 

V  I K 
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tip.1  o 

p 

Quo  re. 

V.-i  biilC 

roc 

.  ■  r  T-a ,  burr  u 
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•  i  u .? 
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Mai  sh  and  short  birds  include  all;, oil's  snipe,  rails,  woodcock,  gallinules, 
and  several  species  of  sandpipers.  These  bird?:  occupy  shoreline  and  lowland 
habitats  cl  on,-,  the  lower  hi.  Croix. 

Great  blue  herons  and  Arner-j  can  egrets  arc  a  prime  viewing  attraction  each 
fall.  Another  autumn  attraction  jf  I  he  hawk  migration  al  ong  the  Huffs.  In 
addition  to  numerous  red-tailed  hawks  and  other  broad- winged  species,  falcons, 
ospreys,  and  eagles  rdf  rate  through  the-  valley.  Turkey  vulture:.,  gulls  and 
terns  may  bn  observed  along  t be  river,  and  the  pied-billed  grebe  and 
gret »  heron  are  'frequently  sighted.  The  spi  icg  and  fall  mig rations  of  vvrblers 
are  annual  highlights  for  enthusiastic:  bird  watchers. 

Several  species  of  upland  git rvi’  birds  ir.habi  t  tin  lower  St.  Croix  Val  ley. 
Ruffed  grouse  are  present  in  liinilo.i  mud'orr .  Ileum  in*.  doves  arc  abundant 
throughout  the  river  valley  and  are  nesting  residents.  However,  they  are  nut 
a  legal  game  bird  in  either  Minnesota  or  ’discern. in.  A  few  bobwhite  quail  and 
pheasants  occur  along  the  valley,  principally  in  association  with  agricultural 
lands  edging  the  lower  end  of  the  valley. 

There  have  been  no  specific  inventories  of  the  bird  and  animal  life  along 
the  lower  St.  Croix  River;  however,  fairly  intensive  surveys  have  been  con¬ 
ducted  on  the  lower  Kinni ckfnni.c  River  valley  by  personnel  from  the  Wisconsin 
State  University-River  Falls.  Lists  of  birds  and  other  animals  .".re  avai  lable 
for  the  lower  Kinniekinni c  River  valley  (see  Tables  2  and  3  in  Appendix  A  IV). 

A  record  was  kept  of  birds,  mainly  water-oriented,  sighted  during  fm'ld 
studies  this  sum:;, or  on  the  ir.a.jor  river?;  in  the  Twin  Cities  area  (Table  8  ). 
None  of  these  bird?-  ware  observed  on  Lake  St.  Croix,  perhaps  partly  because 
of  the  lack  of  suitable  bnc  kwntcr  habitat.  TLe.  bluff-slope  vegetation ,  howe.vc 
probably  has  populations  of  some  of  the  species  seen  in  the  k:i rmieki nni c 
River  valley  studies. 
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in  the  Twill  Cit-.il:'. 
]  9  7  3 . 


Table  8.  Bird  Abundance  in  the  River  Valley;, 
Area  Based  Upon  Casual  Ob.se rvaL  Lu.iS  , 


Bird 

Floe d  1 

Main 

SAP 

Pool 

Pool 

M inn  . 

St . 

Total  R 

Spec  ies 

Lake 

Pools 

1 

2 

K 

Croi.:  R. 

Inc!  iv  id 

Minn . 

Pool 

R. 

2 

Great:  blue  be  run 

75 

29 

13 

84 

201 

Cor-,.'n  egret 

19 

86 

8 

4 

1.17 

Amor  j  can  bittern 

3 

3 

Mallard 

25 

25 

90 

1 

5 

20 

166 

Coot 

48 

6 

54 

Co  o'  cluck 

9 

15 

18 

2 

17 

61 

Rhea,  .ant 

1 

1 

Good pc  eke r 

2 

1 

3 

Yel  1  ee-alia  f  l  od  1J.  i  eke  r 

3 

3 

Crackle 

2 

1 

3 

Sparrow 

J. 

j 

1 

White- throat e d  s p a r r ow 

1 

1 

Spotted  sandpiper 

1 

1 

19 

20 

Bank  swallow 

t 

3 

3 

Belted  kingfisher 

1 

8 

22 

31 

Black  tern 

3 

3 

Teal 

2 

i  2 

Black  duck 

1 

1 

Hooded  merganser 

1 

1 

Pie. cl- billed  grebe 

1 

1 

Barn  swallow 

1 

1 

Osprey 

1 

2 

3 

Red-Lai led  hawk 

1 

1 

l 

Green  heron 

1 

i 

I 

i 

O  t 

1 

34 

41 

Grow 

1  2 

J  2 

b  1  .ic!:  — crooned  night  heron 

8 

8 

Common  tern 

12 

i 

J  2 

Canada  goose 

10 

7 

17 

Total  Mo .  indivi d . / pool 

ICO 

176 

130 

i 

47 

237 

0 

771 
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Tile  snia 

11  name 

:al 

s  iahnM  ting  the  lower  St 

.  Ci oi 

>:  it  '’Jon 
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-brews, 

bats,  moles, 

Mi  r«  > 

oh 

i  pranks  ,  and  grouse!  squir 

1  <  is. 

r,  ll  auiis 

.  t  r  arc 

gaining  iin:r 

iuj; 

re 

cognition  for  their  eco.'l.n 

g  l  cal 

r t;J  c  if 

the  n.-tnr. 

1  syeu 

They  serve  a 

n  imp or 

i  a 

at  function  as  butter  r.pe 

t’.icS  b 

CrlUfCh 

relators  ; 

ig.d  game 

birds . 

Nimir-rou 

u  n.’pt  i 

1  e 

s  and  amphibian.',  a- <-  natl 

VP  to 

tliif{  arc 

a.  These 

in  el ude 

salamanders , 

toads , 

f 

rosy; ,  turtles,  snakes  and 

1, , ....  1 

•  The:; 

c  forms 

Id  con- 

s  id  or  able  interest  mid  variety  to  the  area  1  •  una. 

The  nut— producing,  trees  ,  principally  oak  and  hickory,  provide  an  excellent 
food  supply  for  gray  squirrels  end  for  squirrels.  Cottontail  rabbits  arc 
cordon  on  the  higher  ground .  b.iovnhoC:  hares  occur  in  isolated  location',  vhe.e 
suitable  cover  exists.  Other  species  heavily  dependent  upon  woodland  habitat 
include  the  porcupine,  red  squirrels,  and  flying  squirrels. 

White-tailed  doer  are  common ,  especially  upstream  from  Stillwater, 
probably  making  use  cf  the  ravines  to  gain  access  to  the  lake.  They  have 
made  an  excellent,  comeback  along  the  river  since  the  1930' s,  because  of  the. 
improved  protection  and  management  programs  of  both  states. 


Muskrats,  mink,  raccoon,  fox  and  skunks  are  common  along  the  lower  St. 
Croix,  but  probably  are  uncommon  in  and  along,  hake  St.  Croix.  beaver 
occasionally  take  up  residence  in  the  tributary  streams.  Otter  and  oppossem. 
arc  present  but  uncommon.  Trapping  activity  is  generally  very  limited. 


Iht;  diversified  fauna  of  the  St.  Croix  Valley  attracts  m.  ny  people  to 


the  area.  The  rich  variety  of  animal  life,  especially  the  birds,  is  caused  by 
several  factors.  These  include  the  mi  d  con  tin  nit  a  1  loc  cien,  with  overlapping, 
ranges  of  eastern  and  western  species;  climatic  conditions  in  the  sheltered 
valley;  and  the  merging  of  differing  life  zones.  These  factors  have  enabled 
a  number  of  southern  birds  to  extend  their  ranges  northward  in  the  valley. 
Among  this  group  are  the  Carolina  wren,  mockingbird,  cardinal  and  several 
warblers . 
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Kur..crou:i  nongane  species  of  wildlife  provide-  aesthetic  and  intangible 
values  to  bird  watchers,  wildlife  photographers,  and  other  outdoor  recreationists 
who  find  enjoyment  in  nature's  beauty  (BOR,  .1972). 

Water  Quality 


The  valor  quality  of  hake  St.  Croix  appears  to  be  better  than  that  of  the 
Mississippi,  or  the  Minnesota  Rivers.  This  better  quality  may  be  due  to  Ices 
intensive  agricultural  and  urban  development  in  the  St.  Croix  River  watershed . 

For  instance ,  tli  coliform  bacteria  ranged  from  CO  to  9200  MUR /I  (most, 
probable  number  per  liter)  in  the  St.  Croix.  The  Mississippi  River  may  have 
over  100,000  MPU /I  (FWPCA,  1966). 

Recent  data  shot;  that  the  dissolved  oxygen  in  the  St.  Croix  varies  from 
6  to  12  ppm  (see  Table  A  in  Appendix  A  IV),  but  the  Mississippi  frequently 
has  less  than  3  ppm  (llokanson,  1968). 

Turbidity  is  also  less  in  the  St.  Croix  ocmprros  with  the  Mississippi 
downstream  from  the  mouth  of  the  Minnesota  River:  1  to  11  JTU  (Jackson 
Turbidity  Units)  compared  with  35  to  60  JTU. 

The  St.  Croix  River  also  has  softer  water:  50  to  150  ppm  alkalinity, 
whereas  the  Mississippi  River  has  100  to  200  ppm  and  the  Minnesota  River  from 
200  to  300  ppm  alkalinity  (Dawley,  19 A 7) . 

Auqaiic  Vegetation 

Aquatic  vegetation  is  sparse  in  l.r.ke.  St.  Croix.  Periodic  b  i  pb  water  and 
floods  have  resulted  in  a  scoured  condition  along  Ur-  shore.  This,  in  com¬ 
bination  with  the  steep  and  sandy  bottom,  has  discouraged  the  establishment  of 
most  aquatic  plants.  The  most  important  exceptions  are  wild  celery  and  river 
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pordv/eed .  In  prut  i  -cted  backwater  are;;.' 
naiads,  cattail,  coon  tail,  rushes,  sedge, 
duckweed  m.  y  appear.  Hoi-.vvRr ,  sucii  area 
the  head  of  the'  lake  just  upstream  fro.a 
unnoticed  by  river  travelers  (BOR ,  1972) 


and  sloughs  other  species  of  pondwetds , 
s ,  orrovhead ,  bur-rued, watercress  and 
.s  are  genet  ally  o f fr.tr earn,  such  as  at 
Stillwater  and  these  plants  often  go 


Seasonal  change:;  in  phytoplankton  ard  periphyton  algae,  abundance  have 
been  recorded  from  the  Upper  Reach  of  J,ake  St.  Croix  (Stillwater  to  Hudson, 
NSP,  1971).  These  algal  coi.iiiunitJ.es  are  composed  Mainly  of  four  algal  groups 
(divisions),  including  Cy anophyte  (blue— greens)  ,  Ch.l  oropky  La  (green',), 
Chrysophyt.a  (goldens  and  diatoms)  and  Cryptopby ta  (see  Tables  5  and  C , 
Appendix  A  IV).  Counts  irdl cote  each  division  tuny  have  its  own  sear.c-ncl 
maximum  or  "bloom" .  The  Chrynophyta  and  Chlot ophyla  often  blocm  in  Spring 
and  Fall,  while  the.  Cyenophyl  a  are  wost  abundant  dur  ing  the  summer. 


A  period  of  maximum  abundance  of  attached  algae  generally  occurs  in  the 
late  summer  and  a  minimum  in  winter  as  indicated  by  chlorophyll  "a"  con¬ 
centrations  that  attached  algae  which  are  collected  on  art  ifical  substrates. 

Howev.i  ,  loca1  variations  in  the  river  may  ncticabl.y  alter  community 
abundance  and  composition.  During  summer,  the  phytoplankton,  particularly 
blue-green  algae,  iviy  become  quite  abundant  downstream  from  Hudson,  Wisconsin 
(see  Figure  17).  This  "bloom"  of  blue-greens  produces  more  dissolved  oxygen 
(see  Figure  1C) . 

Where  thermal  effluents  enter  the  river  (Station  3 A) ,  blue-green  algae 
dominate  the.  attached  algal  communi ly  compared  with  the  upstream  control 
(Station  3  in  Figure  19). 


In  winter  ice-free  areas  occur  where  thermal  effluents,  storm  sewers,  and 
springs  enter  the  river,  and  where  the  river  becomes  narrow  and  shallow.  The 
limitation  of  light  upon  alga.1  growth  is  removed  in  these  ice-free  areas. 

Thus  attached  algae  may  occur  in  abundance  as  shown  by  chlorophyll  "a"  con¬ 
centrations  near  a  thermal  effluent  (Station  3A  in  Figure  20) . 
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Figure  17.  Downstream  pattern  of  Blue-Green  Phytoplankton  Abundance 

in  Lake  Sl.  Croix  on  July  1  (upper  number  at  each  utat ion) 
and  on  August  27  (lower  number)  1970  (MSP,  1970) 
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Rate  of  Phytoplancton  Photosynthesis  (productivity)  in  0o  mg/hr 
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Figure  19.  The  Effect  of  Thermal  Kf fluent  from  NSP's  King  Plant 

(Station  3A)  Upon  the  Composition  of  the  Attached  Algal 
Community  in  Lake  St.  Croix  (MSI',  1971)  Koto:  See 
Figure  1  9A  for  station  location:;. 


Figure:  20.  Abundance  of  Attached  Algae, 
Indicated  by  Chlorophyll  'a' 
Concentration,  in  the  Ice- 
Fre.e  Area  at  NSP's  King  Plant 
(Station  3A)  (MSP,  1970) 
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Of  th^  120  specie  is  of  fish  i  «  ported  f  voiv.  tlw.  Upper  Ki  r.si  River 

Basin  (iv.'S,  1970)  ,  62  species  have  Been  re  per  fed  1  ro-s  La  he  St.  C'r«.  Lx  (see 

Table  14  in  Append!:.  A  IV)  .  Ihi)  teen  cor  ..an  game  f if.is  and  ele<  e*i  common  roo",h 

fish  species  have  be.  a  i  oported  fro::-  the  Ft.  Croix  R-: .  (sec-  T, •  9  and  JO) 

By  comparison ,  the  Ft.  Croix  has  30  percc.  .  nore  -  «  .h  specie:  than  the 

next:  most  abundant  area,  the.  reach  of  the  Minnesota  from  Shakcpee  to  Mankato. 
The  sane  number  of  rough  fish  species  was  found  in  the  St:.  Croix  as  in 
Pools  2  and  3  of  the  Mississippi . 

Sport  fishing  is  generally  concentrated  on  s  auger ,  walleye,  nt.d  pan- 

fish  in  the  lake  (sec  Table  lb,  Appendix  A  IV),  while,  r.ma]  Irv.out  h  bass  are 

mere  nought  after  .in  the  upper  reaches  above  Stillwater,  Northern  pike  are 
occasionally  taken  throughout  the  study  area.  Above  Stillwater  muskies  arc 
taken,  though  rarely.  Near  Hudson  rainbow  trout  arc  occasionally  caught, 
mainly  incidental  to  other  fishing. 

Fish  netting  samples  taken  in  1970  in  the  Kinnickinnic  River  listed  ten 
different  species.  Listed  in  their  order  of  abundance  are  shineis,  longnose 
dace,  white  sucker,  creek  chub,  shortnose  dace,  log  perch,  bluntuose  minnow, 
carp,  Johnny  darter,  and  green  sun fish.  This  sampling  of  the  Kinnickinnic 
River  should  give  an  indication  of  the  species  composition  in  the  other 
tributary  streams. 


The  fish  species  normally  harvested  commercially  are  the  carp,  buffalo- 
fish,  catfish,  shei-r  ahead  ,  and  fuckers.  Qc  .i  J.lback,  n  .'horse  ,  r--‘J  occasional  J 
eels  are  also  taken.  Other  major  predatory  or  forage  fish  include  the  dogfish 
mooneye,  gizzard  shad,  gar ,  log  perch,  and  burbot.  In  addition,  two  species 
present  but  considered  uncommon  ;.re  the  shove lucre  sturgeon  and  pod>’ '  •■•fish. 

The  lake  sturgeon,  a  threatened  species,  is  also  present  (BOR,  1972). 
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Thirty-Lwo  !:;iunov.‘f>  and  d.trLers  have  been  reporti  .1  lion;  llic  St.  Croix  Kivt 
vat  ersin  c: ,  covpntx  <!  villi  57  ire;:  the  "lower"  (devisi;  t  : n  i'rois  St:  .A-'  Jasr.'  Fal1.'- 

Mist  j  S  j.pp  L  KiVv  i*  Viii  t  ;  (set1  iab.lc  l.l)  . 

Bot'loni  .scdiiac-nfu  are  un j. form  throughout  t  la  lake  and  c  onsist  mostly  of  a 
mixture  of  sand  end  organic  sludge  in  1964  (sac  Figure  21),  Tim  1973  samples 
contained  mainly  sand  and  r.oinu  <;va'-’rl  in  the  main  channel.  However,  a 
gollatinous  mud  with  a  layer  of  fine  s:i 1 1  occivr.  '  in  the  main  channel  near 
the  mouth  el  the  St.  Croix.  The  sediments  in  the  backwaters  consisted  of  fine 
sand  and  silt. 


A  comparison  of  the  data,  on  benthic  organisms  collected  this  rvnor  shows 
that  the  most  abundant  populations  «at  collected  near  the  mouth  of  the 
Kinniekinnic  River  (Transect  SYV ,  sec  Table  1.2  &  13  and  1'iguj  <•  22).  On  this  7  r 
ect,  t he:  chironomi ds  were  most  abundant  in  the  quiei  backwaters ,  while  a 
larger  population  of  oligochoct.es  was  found  in  mid-channel.  The  most  frequent 
dredging  of  the  St.  Croix  occurs  at  the  confluence  of  the  Kinniekinnic  Kivcr 
(Figure  1  in  Appendix  A  IV). 


At  the  other  stations,  the  abundance  of  benthic  organisms  was  very  low 
(Table  12  in  Appendix  A  IV).  Snails  and  clams  wore  found  only  at  Hudson, 
Wisconsin  (Transect  SXX) . 


Twelve  benthic  organisms  new  to  the  record 
found  during  the  summer  field  studies,  1973. 


for  tiio  St.  Croix  Fiver  wore 


Total  No.  Specie;.*? 


57 


25 


32 


36 
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A  study  of  Minnesota  mussels  (claus)  put»1 i sh« 26  ye;  ru  ago  showed  that 
33  specie:;  of  the  44  reported  iron:  the  state  were  found  in  the  St.  Cr oi >: 

River  (see  TaLle  14).  Of  these  33  specie-,  6  have  beta  found  recently  in  the 
Upper  Reach  of  the  lake  as  have  9  species  of  snails. 

One  of  the-  mussels  found  in  the  earlier  study  L-'-rpsi  lie  biggins! .  was 
formerly  widespread  in  the  St.  Croix,  Minnesota  and  Mississippi,  (below  the 
Twin  Cities)  Rivers.  However,  only  one  live  specimen  has  been  found  since 
1932,  in  the  Mississippi  River  .at  Oqunqun,  Illinois,  in  .1966,  and  thus  the 
species  is  considered  rare  and  endangered  (now  termed  threatened)  (Inlay, 
1972).  Several  individuals  have  since  been  collected  in  Lake  St.  Croix  at 
Hudson,  Wisconsin  (K roach,  1973).  This  same  area  is  one  of  three  in  the  lr.kc- 
whieh  requires  dredging  (see  Figure  1  in  Appendix  A  IV). 

Threatened  jjpc ci  es_ 

Several  lists  of  threatened  plant  and  animal  species  have  been  compiled. 
("Threatened"  is  now  the  preferred  designation  of  "rare  and  endangered" 
species,  by  the  U.S.  Fish  and  Wildlife  Service.) 

These  lists  of  threatened  species  include  species  protected  legally  or 
other  nonprotected  species  whose  populations  are  known  to  be  or  are  suspe.ctcd 
of  being  dangerously  low,  either  locally  or  nationally.  Species  rare  locally 
but  not  in  adjacent  states,  i. c. ,  species  at  the  limit  of  their  geographic 
range,  are  included  in  some  lists.  This  inclusion  serves  to  encourage 
maint c.uanoc  of  a  broad  genetic  (breeding)  pool  to  help  ensure  survival  of  the 
whole  species  population.  The  inclusion  of  these  species  also  serves  to 
encourage  the  maintenance  of  a  broad  diversity  of  pin.'. is  and  animals  for 
I' innt  soL.’ins  to  en  joy. 

The  variety  of  lists  of  threatened  species  is  due  to  two  difficulties 
which  are  encountered  in  compiling  such  a  list.  The  first  difficulty  is  the 
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defin.il. joa  of  a  thrc-.-.te-iv'd  species;  3  .c.  ,  at  wind  po;  a  Inf  3  on  size  and  survival 
rate  (b'i  J  th  rate  versus  death  rate)  does  a  species  population  be- cone  in 
danger  of  extinction.  Secondly,  there  is  n  l  a eh  of  spool : i c  information  on 
the  current  population  sine  and  breeding  success  of  many  species. 

One  threatened  r-peci  es  was  found  during  the  present  study:  T.n-mr; 
conr.dcns.? s  (yew)  ,  a  sliruby  evergreen  (see  Table.  15).  Two  other  species,  the 
lake  sturgeon  and  the  clam  La’f’jxs  !  M  s  hij^ciusi ,  have  been  reported  frcKS  Lake 
St.  Croix. 

A  study  of  plants  froiR  Taylors  falls  to  Prescott  (BOR,  1972)  found  two 
legally  protected  plants  in  the  St.  Croix  Valley:  Lurk ' s-cap-1 ily,-  bit  Lerswcet  and 
trillium.  The  same,  study  reported  one  species  which  is  threatened :  the 
prairie,  phlox,  and  three  plants  rare  in  Minnesota  but  more  or  less  abundant 
in  adjacent  regions:  quising,  besseya,  and  the  narrow- leaved  vervian. 

Table  15.  Threatened  Plants  and  Animals  of  the 

St,  Croix  River  and  Kinnickinnic  River 
Valley 


Species 

Threatened 

Acipencer  f ulves oc.ns 

Lake  sturgeon 

Lamps! Ms  hi  gginM 
Taxes  canadensis 

Yew 

Phlox  pilose 

Prairie  phlox 

Legally  Protected 
jf.iMun  punorhum 

Turk' s-csp-lily 

T ri  .1 1‘UJi n  s pp . 

Trilll  iim 

Culuu'Tun  r.  can  dons 

hill ersvunf 

Plants  Rare  Only  in  . i i nr.or 

iOtci 

Pane::  qn.i  m  u, •.•folia 

Ginseng 

Besvvva  bul.M: 

Be.'.Si’va 

Vc i ' Ik. _n s  i r h. _x 

Marrow-.!  ecved  o 

A  thorough  study  should  be  conducted  to  determine  if  other  threatened 
species,  included  in  the  lists  below ,  are  present  in  Lake  St.  Croix  Valley 
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P3  an I  r.  ♦  A  list  of  rare  and  end.  ;>;tf  md  plants  in  IniiesoLn  wr.fi  compiled 
by  the  Wmn  wot.  a  nt  oi  tvr<'l  i‘.*-:.uurrt  o  3  971)  .  This  list 

con  t  fins  u  total  of  •,  on  plant  sp.-vier ,  Lunin  -  i  five,  y.l.-wts  found  in  moist 
prairies,  three  plants  found  in  open  hardiveJp,  and  two  plants  found  in  the 
northern  con  i  fer  forests  (see  Table  .16). 

Mori oy  (1972)  cor:;) i led  an  extensive*  list;  of  threatened  plant  species  in 
several  categories.  Ms.  list  of  plants  loyally  protected  in  Minnesota  in¬ 
cludes  all  species  of  the  orclvid  family;  all  species  oi  lily,  trill  inn:  and 
gentian;  and  trailing  arbutus  (see  Table  17). 

A  second  cat every  in  Hurley's  list  included  those  plants  rare  in  Mi  mi  on o 
and  all  of  North  Arteries:  a  total  of  four  plor ; ,  One  of  these  species..  Lite 
Minnesota  trout-lily  or  adder's  tongue,  is  found  nowhere  else  but  In  Minnesot 

Mo r. Ley  included  a  third  category  containing  252  plants  which  are  rare  in 
Minnesota  but  are  more  or  less  abundant  in  adjacent  regions.  A  total  of  36 
of  these  species  arc  found  in  one  or  more  of  the  following  metropolitan 
counties:  Hennepin,  Ramsey,  Washington,  Dakota  and  Scott  (Table  ]fi), 

Morley's  fourth  category  includes  those  plants  typical  of  our  native 
grasslands.  This  list  includes  122  plant  spool. .m  The  native  grassland 
habitation  is  the  "most  poorly  rt presented  (in  the  Uniter si ty  Herbarium)  and 
in  greatest  danger  of  eradication  in  the  state".  A  more  detailed  study  is 
urgently  needed  to  determine  if  the  drier  portions  of  the  spoil  berks  do 
harbor  these  threatened  plants,  or  if  not,  then  to  determine  the  potential  of 
the  spoil  sites  to  provide  a  refuge,  few  native  grcrrlend  p];nts. 

Wisconsin  Del!  lists  nine  plants  nr  lor. illy  protected,  including  tri.1 1  i’':.: 
wood  lily ,  turk' s- cap-li 3y ,  pitcher  plant,  purple-fringed  orchid,  lacysl i pper 
trailing  arbutus,  bittersweet,  and  American  lotus  (UIDNK,  1970). 


-  fro- 


T  ; ;  I » l  *  *  If;.  Rare  and  I'liiJ.  ,o,e  t  od  '’Junta.  oi  M  innesot  .a 

(Mb’  Depa'luunt  o<  .','a  t  1]  i  a  I  Kerourt  •' ,  1  0  7  I  ) 

Hoi  *.L_  1’ty.ri  r  Le  lieb  i  t  at 

Hoist  iv.  ..Pov’a  Wi.Ul  orange-red  lily,  wood  i  i].y ,  L  n  i un  rdujado 

Shooting  atar,  Dr>c]<rc."' i.ltc '"»-i  road ir- 

Small  wliit'c-  lie!'  ’s-slipper,  Cyi>_ri ;a'd Ht.tt  candid 
(orchid) 

Prairie  phlox,  IhJoj  oile;;> 

Blue-eyed  gras;:,  Sjqyr  inchieri  ifolii;.:1 

£?’i?.5SATlL*> J !1  '.v.-vdv’ood:-  in  the  Sn>jll)i-n..t 

I’aJrly  opt  n  !:arch*oo<V  Bluebell ,  Vi  rginJa  cowslip  or  Lungwort ,  Morten 

virgin  i  o. 

^'Minnesota  trout-li  ly,  Ei  y t-broiiim-.  propu?  1  ana 
*A  d  a  m-a  n  d - Eve  root,  Aplec  fr  sipi  >n  egt  le  (oi  chid) 

Northern  For out 

Fairly  Optra  con  j.  levous  Yew,  Taxes  canadensis 
fore  jits 

Ram  s-head  lady'  e-slipper ,  Cy_pr  i  pedyH.a  a  riot  in 
(or  c)i  id) 

*bas  always  been  fairly  rare 


Table  .)  1  ■  Rare  or  er.;l  angered  plant:;  of  '  uiiorot.a  v.i 
Llii'  count  je;-  in  which  the;,  Lav,-  be  a,  funi, 
(Na lure  Cunucrvnncy  -Mori*, y  1  '•;?/. > 

PI  an  f.  s  rave  ip  Minnc  ira  and  in  al  1  of  North  At  tardea 

Cruciff-f  ar  ;  Mu  a  taru  Fami  J.y 

Praha  riory-'  yd  ca,  V.'iii  t  1 •  jw-.gr  a. ns  :  Cook. 

Legirninosuc;  Port  Family 

Lo  sped. 1  •••,  '  oKtaeliv.' ,  Frevi  i  la  Lurh-  clover:  Cottonwood, 
Crow  N.i  ng,  Guo; ; . u n • . 

kiliacoae ;  Lily  H.-wily 

Krythro-nV-t  arrmul  i  Dwarf  or  Minnesota  Trout-lily  or 
Adder  ‘  ’.'.e :  food  hue,  Rice,  Found  nowhere  else 

in  t: 1 1  •  world.  •  ...... 

Orchidacc.no ;  Orob  -d  Family 

Mel Ir  i? ■  1 1  .k  ■  o,  Roy  Ac’dei  *s  Mouth:  Clearwater,  Ot  terfnil  . 


Plants  legally  ;wy: ;  rot  i.N_  in  Minnesota  (the  profoct  ion  is  weak, 
and  needs  strengthening)  » 

Ericaceae;  Heath  l-’rr.u'];, 

Jllli-llPiVl  ..renens,  T:  ail  in;;  A>-I».itas  . 

Gcntianaeoae;  Gentian  Family 

Gent  Jana,  Gentian,  all  :.t>«  o  i  .  . 

Liliacoao;  Lily  Fruily 

.L'U.iUNj  Lily,  all  spec  Ms 
XF.il.-J.r  i,  tlillim, ,  r.'l  r.peoii  : , 

Nymphnesc-’ac  j  Water  Li1,  Fami  J y 
NeluivLo  In  tea,  Lo  t  us  Li  .ly  . 

Orchid  ;ic  .-ar.- : 


Orchid  l'ami  J.y 


-(>8- 


'i'ablo  I;  .  i'.i  ants  Karo  iii  .’ 

ABui'doaL  i  n 

j-’j  ,AM:: 

Ang  i  <  > :  i •  r ; :  I’.ocv  jn<;  I’l.sns 

AI  ism.'.l ac.ene. ;  V.’at cr  Plantain  family 
Sagit In: in  }•.)•;: nil-  vi,  grass- 
leaved  ai" ro..,b,-’ad 

Araceae  ;  Ai  u  '  f  ly 

Ar.i..aa<-  .  <i r .  ia.ni  Green  dragon, 

dragon  j.  ■  '•  i 

Aral  incc  ae. ;  Cin.' c-.ng  family 
Pniu.M  ngi::  a.': r  :- A..'. ;  ins,  g  Lmjong 


Cai  •annul  ace; sc;  Bluebell  f  amiJ y 
_SnC’f.ul.>. r 1  e  :n  oearga  ,  we:  tern 
Venus  r  YocVkTng-:' 1 .1  t,7  ' 

Cavyor-lsyi  lac  oaf,  Link  ia-.ily 
St  cl.lnrl  n  ah. in.  ■ .  elric’: 

G s  l  a  c  e  at*  j  so »_* k  i  c •  aa  > 


.  d 

jLv 


Ileli.antlie.r.n.^  Cjuv.tgante,  front  weed 

Compos  it  ao  ;  Sun  Hover  family 
Cove  .o)i  sis  t  •]  net  or  :i  a  ,  go  1.  d  on 
cor  cop:;  .i.a 

Cor.voi eu.l  nceao;  Korning-glorv  fairrU  y 
(ht  scuta  £ol  vROiiortt  :■ ,  smart wood 
dodder 

Cruciforue;  Mustard  family 

Arab  is  lncv  j  goto ,  smooth  rock 
cress 

Cyperaceac  ;  Sr: ’ge  family 


i nr •  ret  a  but  l > re  or  ).er :: 
cent,  Legions  (A  irJcy,  ] 

rou  ; )  i?’  li.’j"'  ;  ■■  i 


Kaiauoy ,  V/esiii  up  ton ,  St.  Louis 

Dakota,  Winona ,  Houston 

Once  v.idosj  rend  fro;.:  Kef t on  to 
Jacks  an  to  KiJ.Je  ]  ;.;r  s  to  V’nah- 
ingl on  Count ies,  now  nearly  ex- 
tc  mine  ted  by  herb  bunt  cars 

Rumscy 

lbvttuuy,  W.i  nona 

J'iXi more,  Houston,  Kinona,  Wash¬ 
ington 

Blue  Earth,  Hennepin ,  Rain. soy 
Freeborn,  Hennepin 


Clearwater,  Todd,  Hennepin, 
Houston 


Care;: 

forvoxa 

Ram;- 

ey 

Can-': 

nl  a  • .  -'.f  in.. a 

lior.r 

opin,  non  a 

Sul  c  r. 

j t  ri  ,1  O;  ,  ra  t  n  ,  tal  1  nut  -- 

Ano! 

a,  Hennepin,  kat’sey 

rush 

Sc lor. 

i  a  ViT  !  )  o.i  I  t  ,  To.,  nut- 

Blue 

■  Far  lb,  Dakota,  Ib-.i 

rush 

Scot 

; 

Dro.'xrrcef  r;  Send.  fn.’.'.ily 

Prosero  linearis,  s  J  i;i  kL  ■  i  -  I  <>..  vod 

J  lUl(JtJ«V 

Cr.  ;. .  iu> 

.7  Jib- 

grass 

Juncaceae;  Kush  family 

Juncux  ^ticulHtu.:,  jointed  rush 


.eiuicp  :  n 


"  iba.au  , 


1 


Ramsey 


.(,<)- 


Tabl e  I  8  (O.iil  i micJ)  . 


tlam  ts 

_  . .  . . . .  . 

_  roi’Kii  id  (cci.'xn) 

An;;  iosnorix.s  ;  1  ’ !  ois‘ 

ring  Plants 

Legumi noses ;  I'u: 

fa::!  i  1  y 

AsL  r.  1  os  cor 

s' :  F c  us  ,  i  at  1  l.e-pod 

Ramsey 

rr 

I'SLrilK  family 

l)cctjii.’!i  wr1  :o 

;  I.!::;  us,  sM.tmp 

An  ok -a ,  Chisago,  b  M’.neji  i.n 

lll.l.'l.i'A'  i  1  r* 

Cj. 

r. 

r 

K;ij(i:5  olivnce; 

,  bright- green 

Ano!;,: .  Ramsey 

na  i  a  J 

On. s'  iociMu  ;  ! 

i g  ]  r  i  nirosc:  f  ai.n*  l.y 

Gau'u  l)  I  nul , 

biun-ii;  1  gaum 

lie nue.pi u  Houston 

I’otauigeLo;;  .oeo" 

;  i'opu .  a  od  family 

rot ; . !>•■:> .  ,■ ;  s, ;  d  i 

\'oVs  f./i  .'.n"  > 

Anoka ,  llat.sey 

K'j.  j  »1? '.m  i  i '  S  i? 

sni'.et  d 

Rosacea.' ;  Rose  f: 

c.miily 

Kul.u::  foliofie 

.*  i!b;  j  iil-.ici.be*  rry 

•Raisscy ,  Washington ,  SL.  Louis 

Rnbus  J .  1:  j.  to i  • 

.  bl  scl  be  rry 

Iruinld  ,  Ki.;;:sc y 

Kudu::  ms-si 

l.i.i. ,  l\o:  a  nuniil  '  s 

K;  jitney 

blacj'L.v. i  ry 

Rub ur.  •-•if.C'Lo 

ruu ,  ii.l  ackbe.irry 

Anoka,  Ramsey 

Rubiaccae;  j'addc 

r  J'niiijjy 

Gal.  it  in  verm. 

yellov.  bedslra'/ 

Hennepin,  Lac  Qui  Parle,  St.  Louis 

Scrophnl  rr  i ueae 

;  ragwort  £a:i?Uy 

Aurf:r- a  p-.  (j 

Lcu.lat:  j.o ,  false. 

Hennepin,  Washington,  Houston 

foxglove 

Besaeyo  n  it  J 1 1  i 

y  b  o  s  5’ eya 

Dakota,  Goodhue,  Hennepin,  Ramsey, 

Scott,  Washington 

Gernrtlia  auric 

ulata,  auricled 

Blue  liar  til,  Dakota,  Nicollet 

gerardla 

Gerard  is  £.  r  1. 1;  .i 

lluiAbi »  Gat  l  inger' s 

Nicollet,  Wabasha,  Winona,  Wash- 

pcrardi.u 

ingten 

Gerard  As  purpu 

ter,  large  purple 

Hennepin 

ircl.t** 

Solonnce..v ;  Pol.; 

to  family 

Sol  an  nr. 

naii,  cut-J.enved 

Clay,  Hennepin 

night  rhea 

Umbel 1  i  fox  r>  ;  J'a 

;  si  .,  y  family 

My'rcco;  .  in 

■  rii.*:.  "  .  i 

Chisago .  V.'a:.}:t ’yd  o.i,  Houston 

ia  ■  rsh  s. r 

L 

Verbcnni.e;  s .;  \..j 

v  .  in  j  ■  s: :  I  v 

\  f  ‘  i  '  '  •  :  1  1  ' 

i na  •  !  i  ;  '-.a  d 

l'i  M  more  ,  Rook,  Scott 

Vf*:'V  ■  i  .i 

Xy  r  i.  o  a  >  ■  eae :  Ye  J  !. 

||  i).:s  '•  .' .?■!  i  1  y 

Xyrir,  tort  a,  s 

] e  n  d e  r  yell ow • c ye d 

Anoka,  Hennepin 

grass 

f..V  cacti 


Her the! rmy  (.Iy7.1)  include;.;  three  plant.  speci  cs  in  Kin  list.: 
a  legume  (see  Table  IT). 

Animal  Sj.  hart  he]  u.;y '  s  (1971)  Ji;jt  iucluucr.  36  rare  tmtl  endangered  an  in? 
including  three  reptiles  and  amphibian}; ,  one  mammal  and  29  birds.  Of  these , 
the  BandiiL.i  l.  crane,  oaprt  y  and  American  ( common)  egre  t  occur  in  the  Twin  Cil  i 
area,  ali hough  apparently  they  are  not  visitors  of  Lake  St.  Croix. 

The  list  of  rare,  and  endangered  species  compiled  by  the  U.S.  1'ir.li  and 


Wild! 

ife  S 

ervi  c 

e  (1970)  inc 

ludc.s  two  m; 

.■r.jv.al  s  , 

four  hi rd 

F  , 

and  one  lit-li  (Table 

20)  . 

This 

fi^li 

,  the  Lake  s 

(  urge on ,  has 

;  been 

netted  in 

th. 

e  St.  (hole:  Uivcr  by 

the.  M 

MDMR , 

and 

occasionally 

one  is  can; 

,ht  by 

an  angler. 

One  s 

pecie 

s  of  clam,  J, 

c  u'.sjil j_r_ Jr.er jnjm_, 

is  a  thro 

cl  <.  1 

need  speeds  (inlay, 

1972) 

and 

is  rc 

ported  from 

tl;e  Hudson, 

Win con 

sin,  a  r  o a 

of 

Lake;  St.  Croix 

(Krosch,  1973). 


Pry  -  Pro  j  e  c  t  _V 'ecotation 


A  second  growth  nixed  conifer-hardwood  forest  replaced  the  pine  for.  st 
which  was  cut  for  lumber  in  the  late  19th  century.  Although  no  inform.;,  tier, 
is  available,  this  mixed  forest  probably  covered  the  bluff  tops  and  now  vest! . 
tuny  remain  on  bluff  slopes.  Southwestern  exposures  it.:;  still  syj  .rt  prairie 
remnants,  such  as  the  grassy  slope  with  scattered  cedars  on  the  *>.’<'.•  > i;  1  : 

at  Mile  20.  A  large  willow  and  brush  swamp  and  a  wild,  rice  bed  j  .  In  c  l  11 
acres;  were  submerged  by  the  impoundment  of  lake  St.  Croix. 
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Table  10 .  Hire  and  endangered  reptiles,  raai.iniri  1  s 
plants,  and  birds  in  Minnesota 
(R.  E .  bartbol !  my ,  1971) 


Kepi  lies 

Blue  tailed  Ok  ink 
Wood  Turtle 
B 1  a nd  in p  ' T  u  r  1 1  e 
Cricked:  'i'.rog 
Red -brake  J  Sn  1  a.  'nrd  c  r 
Cordon  Ib.-./t 

Star-nosed  Mole 
Plants 

Lotus,  nrr.cri  ran  a  bi  rdsfoot-t  rofoi  1 
Mnmmilaria 

Qpun t la  raff.innsqu l.i  cactus 
Bird:: 

Sprague ' s  Pipit 

I>ni.rd  s  Spur tor 

Yell  <■)•.’  Rail 

i  ■  Pel  i  can 

1  .  t  .  .  v  ei  if  an) 

2.  eP.t  t  1  e 
! .  uiu',",' 


T’, i rd eont:  inuecl 
Trunipe t e r  Swan 
Br.ld  Ragle 
Ospi cy 

Pore  g r  i  rK“.  Tricon 
liarth  Hawk 
Sandhill  Crane: 

Piping  Plover 

h'i  i  sou  '  s  PhaJ  a  rope 

A voeet 

Western  Willed: 

Caspian  Tern 
Great  Gi  ay  Owl 
Hawk  Owl 

boreal  Chickadee 
Chestnut -Col  J  ared  Longspur 
bark  Sparrow 
Sharp-t.'ii  ltd  Sparrow 
Le  Cunl  c  t  Sparrow 
Crassliopi'K  r  Sparrow 
liens  low's  Sparrow 
Yol  1  ow-brenr.tc  d  Chat 


Prut  hoiiotorv  Warbler 
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Table  20.  Kiuv  and  I  nd/nipe  red  Animals  of  the  Upper 
Hi  :>.s  issi  jj)  i  Liver  lias  in  (In.'S,  H'70) 


An  i  o 

ai 

Pro. sen  t 

Ui  o  t  l  i  lj n L  ion 

inn  i  ..ii 

a  hat 

Mich/-.- 

st  an 

d  t-aste) 

n  United  States  fi'oo.  t 

«  J  V  ■’  •  * 

i  :: 

)  j  • . 

Wt'M  Lt’ 

I'D  Li: 

.;e  of  ().: 

ark  kepion  jr,  OkJ.aKr.a 

St.1t  Ui. 

r  •  l  c  i  «■  1 1 1  €  * 

o  r.  i 

V 

i  l  ii 

L‘  1 

sL.il  .a  ted 

to  c.c 

nt  ral 

Vcrt'oti  t 

to  southern  Hi : .eon;,  i  n 

pupa  1 .. 

:  inn  hu 

it  ,0a 

0. 

and  n 

s  far 

south  as  northern  J  lor  ititi. 

'Jit:::  .  r 

i »  .  j  ; 

Lake 

Super 

ior  llegion  cl  Nielli", in  ,  V.'ittcoi: 

Can  ; 

s  1  iruis 

is  r 

ISO 

si  u , 

and  H 

i  i  niiosol' a 

. 

St  at.u;. 

L*  J  J  u  ’ 

•  i: .  ■  i 

\ 

i  [  a 

V 

st  i 

a,! 

pupal  it 

i  ■  m  ■;;; 

i)~  ‘.Hi 

Sot  it  :5;* 

i.' :  i  f.'>  1  d 

La: 

J  0 

Nests 

priu 

nrily  in 

At] antic  and  Gulf  coa 

I’n  1  : 

: :  •  ■  t  *  i  i  •  ■ 

!  , 

!•; 

a  I 

but  ) 

o.f; 

no  rths’a 

rd  in  fiMnr  to 

St  ,-.i  !I  . 

■  t  ;  *  ij 

S' 

i  t  \i 

A 

[  J  l  /  j 

It  2 '.50 

northern  L 

ii  i  Led  St 

«'  1 1  S  «' i  H  cl  C« :  1 J  Li  cl  11  . 

act  j  \  i ' 

n.1.: 

j  n  j 

y  *■', 

3 . 

A:=;-  ..in 

•  ‘u  1Y  ;  o 

; ;  >'  '  r? 

,•  • 

Pal 

CO 

:'t 

Brc.cc 

s  fro 

nortl'o 

rn  Alaska  to  r.oull.era 

I’.-lt 

u 

,  :  |..' 

;  -a 

i 

Orec; 

:  H  J 

SUUtil  t  o 

Baja  Cki  !  i  1  oi'ili  a  ;  .5 : , 

St  a  1  PS 

r.itV  \ 

j  t.h 

v.*i 

t..i 

{ 

Vi.'. 

pOpilia  L  i  Oil 

.in  lie 

i  filer 

!  5  U  l ;  L  L  (  •  t  i 

S  t.  a  tea  . 

'j  ,0U0' 

1.0 ,  (’'.Hi . 

I\.  ('v.- 

a  ter  !  ’  i 

a  i  r  i 

i* 

O'.i  i 

Hi 

v.  ,) 

lies  i  d 

■  nt  local  !  y  j 

n  prairie  habitat  fret  1 

Tymp 

aill.fli  .!:• 

Cl! 

\  <! 

•■j  n 

i  n 

a.  ! 

1 1  s 

Cent  ) 

a.l  soul  lie  i  n  C 

anada  south  to  is  rtkes 

Status 

rail/  v; 

j  l.iit 

ii 

has 

i  n 

ern  C 

io  1  ora 

so,  U'J’U 

1  iwe;  t ern  Kansas  and 

nor  t  he  as  ( < 

rn  Oki ah 

•-a  ui  east  to  nortaern 

Mi  chi 

*  1  , 

1 nd i ana , 

Wisconsin,  Illinois  a 

!1  i  e  sou!'  L . 

Greate 

r  Sand;, 

<  ii 

Cr 

.  it  c 

Hr  in.  J 

s  Joe 

ally  fro 

. :  sou  t  iiern  Sri  t  ire.  Co  ! 

Crn.. 

i.'iimh' 

1 1  s  i  f-- 

f 

;;  1 1  \ 

i  , 

U« : 

hi-  , 

east 

1.0  Fnl.ll  Ii 

■  ■)  M  mi  ltoi>a  includi  nr 

Stall::: 

rat « - 

i  L :  • 

■111 

t 

i  i 

;{ 

•  ••:  papula- 

Mimic 

roio  , 

1.  i eons 

Ln  and  i  oh  i  pan  . 

t  .i '  • :  i  < ' 

f 

t  • " 

r 

u : 

:\< 

'■  • 

.  .  ’ '.  i  i  1 " 

t.  a  l  n  '  . 

i  -i:  Sfa  •••  us, 

■ 

. 

w  l  Ii  H'i;  •, 

hunt  Give L  !.;<!:«  :  : :  i  s 

i\  ('  ■  ■  • 

n  '  .' 

i(i  :  5. ; 

'  1  1  i.  J 

't  (  '\j.  •  i 

:<  ■.  :  ... '.  .• ; 

S  L  1  [  ’. 

r.u  1 ' 

, 

i 

•  <i 

■ ;  i  ' it  •  4 1  f 

(n  o  i  v 

;  s  . 

SOCIOECONOMIC  SETTING 


The  socj.c?conni!:.i  c.  aspects  of  the  environmental  setting  will  be  discussed 

(1)  by  Identifying  the  three-way  subdivision  of  socioeconomic  nctivJ  ti  cs  used 
in  this  report,  end  (2)  by  presenting  r»n  overview  of  these,  activities  in  the 
St.  Croix  River  area  of  the  Upper  Mississippi  River. 

Three _Si:bdi vi sionis_cif_Sc.ci oecononri c  Activities 

It  is  useful  to  divide  r.  discussion  of  the  cocioer.ono:nic 
study  ava  of  tiro  Upper  Mississippi  River  into  (1)  industrial 

(2)  recreational  activity,  and  (3)  cultural  considerations. 

Indue  trial  Activity 

Industrial  activity  includes  ngr  j  cul  tural ,  manufacturing,  transportation 
and  related  pursuits  that  affect  employment  and  income  in  the  study  area 
directly;  this  includes  empl oysient  on  farms,  in  barge  operations,  commercial 
dock  facilities,  lock  and  dam  operations ,  a.'J  commercial  fishing.  While  it 
is  probably  most  desirable  to  measure  industrial  activity  in  terms  of  jobs 
or  dollars  generated,  lack  of  available  data  makes  this  impossible  in  the 
present  study.  As  a  re  ult,  indices  of  this  industrial  act  i  vi  ty- -.such  rs 
tens  of  to:  mod  ;  ties  roved,  industrial  facilities  eoec  trim  i  ed  ,  or  poui:  k.  o  i  li 
caught —  a  g/norai  1y  e,:a  d  . 

R -fir-:  I  r  ,  ; 

la.  I  ■  •  1  act  ;.••!;  ..  L\e  ■.  .  J  <  .  I  : .  tin  ••!  «  .  (i|V*  i  •-  the  p  yeie.le' 

Value  i. -i  a  ■  ,  i  ;  ,  1  \ .  >.  •.)  I  ;  :  ,  e.  <.r  cn  ike  Re.  (,ru4'>;  and  a  1  ..ip 

Rivers  t  r.i  lc.irure  act  iv  it  res.  A  second  effect  is  the  impact  of  the  recrea¬ 
tional  activity  on  employment  and  income.  Recreational  activity  is  more 
indirect  in  it::  effect  on  employment  and  income  than  is  industrial  activity 


petting  cf  the 
activity , 
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and  relate;!  mainly  to  leisure— time  act  i viiic::  of  people  using  the  St:.  Croix 
and  Mis:-'  irslppi  Rivers  for  recreational  purpn.-. ;  caar.nl  ;s  include  fouling, 
sport,  fishing,  lutnr  tug,  r.i&btr.ee  it'g,  cnu;pj  up ,  and  pi  cr.  i  citing..  Recreation  a  3. 
activities  ir».»jueru: l.v  use  unit;,  cf  le.-asmes’ciit  like  nu.nber  of  boaters  or 
fishermen  using  a  .lake  or  river,  fishing  licensor  sold,  or  visitor-days.  It 
is  often  very  difficult  to  find  such  t.u.  asur  c  s  for  a  particular  pool  on  the 
Mississippi  River.  Where  such  data  are  available-  -an; h  ns  pleasure  boat 


loci;  eg 

;ec — 

they 

nr  ci 

ur. 

ed.  Where 

tin 

>y  art- 

no' 

av  n 

via 

b) :  u 

ch 

an  f  j  si 

u.-nren 

using 

a  sp 

e-ci  i. 

J  c  pc 

K>1 

-•-proxy  nc* 

4*!  SI1; 

:  on  cent. 

:  ulO 

un 

ed; 

for  ex 

It,  mi: 

..her  o 

r 

spur! 

fish 

etr.o 

n  ob.- 

znv 

ved  anneal 

]  y  ! 

ry  ioc! 

•-  and 

d.. 

a 

i  i  c  ndari 

IK 

are  t  nl 

:cn  as 

a 

lncaiibr 

c  of 

£  J : ; 

h  Lug 

clC 

t.ivity  in 

the 
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C  ultur&l  Co  nr,-;  ileivti  ons 

Cultural  considerations  are  the  third  component  of  the.  socioeconomic 
setting.  These  considerations  include  three  kinds  of  sites  of  value  to 
society:  archteolopi  cal  sites,  historic  sites,  and  cont  e;:.  purer  y  sites. 

These  sites  can  include  such  diverse  physical  as  .sets  as  burial  -..ounds, 
historical  battlegrounds  or  buildings,  or  existing  set  t  ]  orient ::  cf  ethnic 
groups  such  as  Ar.ish  cer  muniti.es.  Because  of  th.o  di  f  f  i  cull  y  of  placing  any 
kind  of  value  on  such  s  '•  t«-s ,  they  ••  si'  ;  J;.  i  r.vea:  -.*i  j  ••<’.  in  the  ;>iv:-.<  nt  f-iudy. 

OvorviOi.'  Of  fofiu'ui'itric  A.' vl  Vi  lits  in  Liu:  Sttaiv  Ares 

The  industri  ;•  •  ,  r»  i  re,  i  i  t  .  .  i  ,  :  *  ui  el  ,  •  et  ••  f  i  ho  St.  C  i  oit: 

Rivet  are  di  ft  cussed  It  lev  in  rc!.;t  iov.  i  o  the  e:> :  ;  i  •  herd;,  rn  Set  v  im  oi  t  he 

Upr-or  .issip-'T  Ri-.ee  to  pro.-,  p.V  :  !■  ■  v  i  i  h  v  h  •  •  h  to  analyte  the 

impact  ot  operating  and  r.aii'it  a  in  Log  ti.c  ul.n  -ieet  t. ;  : ; :  ■  1 1  ■  l  in  huoti on  3  ot 

this  report. 
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I  net  us  L  >  ■  i  o  1  Arti  v  i  ty 

The  c.'.iril«.uct;  of  (lie  Mississippi  River  and  if:,  tributaries  hut  line!  a 
profound  ei tocr  on  tlx-  jndu.  ivi  eJ  dove]  op.u-nt  of  the  Acicri  cau  Middle  West. 

It  hi: -s  st-rved  os  a  route  oi  easy  acecst,  lor  train.  ;>or  t  of  ion  and  cot."1  aii. cat  .Lou 
tying  together  (ho  industrial  .i  rod  hast  with  the.  egricul  tural  Middle.*  tVr.l  a:; 
veil  as  the  v.-'-.i  c.d  eeonoad  ok  of  t  he  North  unu  flout  h. 

Hispt cri  (v.  ]_JX .v -lev  r.  ijk  «'f_jfb  •  }  U'vv^,  The  develop:.  •  : t  of  the  Nort  horn 
Section  of  the  Upper  Miss  l;  sippi.  as  a  v.-al  cu  way  for  shlpr-ont  ha-.  pur;- J  loied  the 
rise  of  the  Ar.:eri  cun  economy ,  keeping  parr-  v:i  ( li  I  lx-  raid  to  neve  hull:  v 
mate*  rials  and  heavy,  hi  gh-  vel  vc-..  .-a--  .vlj.ij.-*  ever  the  vide  poopo;  j.n  ; ;  ,-r.  ..s 
serve.-]  by  the  river  no  Wo’!  .  Ini:,  h,  .•<-.!  ini:;-:  i  :  «1  t;-l  - 1.;-  to  i..  -  i 

competitive  with  other  fonit  of  ir  co-sport;  l  leu  .  It  is  no ,  nv:  i  thy  i  e-v-pc  v  ' 

systems  of  land  t  ransports!  ion  such  as  mi  Ire.. dr.  and  hi  trush.ii  ;  us.-  t  !x 

relatively  gentle  river  vs-lJ-y  terrain  in  order  to  si  1  i  f  .-  both  «•;.<  iau  ri.::, 
desif.it  and  £ue  I  cnei  }..y  c;  cm. -rids .  Thus,  tlx  j  ' !  s..  i  ss  I  up  1  Hive  r  Vail.';  is 
into;  -vlvol'  used  to  meet  the  transport  at  ion  n«  ed:;  of  tin-  Midwest. 

Long  before  the  covin;;  of  the  first  white  soli  loin,  tlx-  fit.  Cro<>:- 
Mississ.i  ]rp  i  River  System  vs.;  a  trauspertat  iou  corridor  for  the-  Ir.d  Ians.  It 
wav  used  to  facilitate  t  he  pr  i  r.i  i  t  i  v .  •  hurl  or  cm  c p  and  a  rout  ••  !  or  ot’vr 
£  c»ri:ir  of  social  and  eti  j  I  u; ;  1  <:e  vim  ,  •>' 

In  It::  prif.i  live  ecu  litim.  lie  Ip;  ?r  M  :  i  ;  :  <  c  ...  .<  i-: 

by  li' r  (■>•)-  rapid"  and  i  o'-'-  ol  ■  -  '  *.«.  t  !  .-  i  .-  .  .  ■  *  >>  \  .  i.  >-  <  i.  c'sr;-; 

Vf-rlc-t’f  season:-  O"  l!,.  .  <  V.  We."  i  m  o..V<  ,  ;i  !  1  l  is-  i;  1  ;  .’1  ■ , . .V  . 

bull  (i-.-.  air'ed  radii  :.  -I.'ou  b  •  M  y  :  ol .  .  L  ..it  :  e  >  1  e.  o.  t  hi  i  !  v  i 

conic',  t  she  pin. a.  IV  J  <>r  to  i'  p.  ■  '  r.  -  \  I  i  .  ,-,>i  ‘ 

oi  high  water  t.-hen  log  rafts  and  sipa.ll  boats  could  pass  between  the  Tails  of 
St.  Anthony  and  the  mouth  of  the  Ohio  Kivor. 
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Thc  necessity  of  modifying  the  natural  course  of  the  river  to  make  it 
suitable  lor  commercial  navigation  gradually  lie came  apparent  as  the  size  of 
the  river  boats  and  barges  grew.  Since  the  first  river  steamboat  arrived 
at  Fort  duelling  in  1823  and  steamboat  Ir ensnor Lai i on  fro  freight  and 
pas eager  use  grew  to  a  peak  in  the  decade.  J  850  to  I860  when  over  .1000  steam¬ 
boats  were,  active  on  the  entire  length  of  the.  river.  By  IS 80  the  growth  of 
the  rai.lro  ’d  system  in  the  U.S.  r.nd  the  lack  of  a  channel  of  sufficient  depth 
marked  a  decline  in  the  use  of  the  river  for  transport  avion.  However,  on 


in  freight  tr 

riffle  eont: 

:  nuc'i.1 . 

tons  moved  bet 

’..eon  St.  Fi¬ 

1  and 

at  rapi c!  dc  e!  i 

ne  CO'jlSC:J( 

-d  with 

a  drop  i  :i  rive  r  u:-»  for  rev  in,,  legs  and  lumber.  in  1916  only  0.  5  million 
tens  Wo  iv  ..h  !  i.pc  !  en  th's  sect  Ion  of  the  r  :  v*  r.  As  the  population  and 
indust  •  y  * 1  *  the  H;-p«  ;  M  L  iv.es  t  j  .  g  U.n  grew,  there  was  a  corresponding  growth 
in  the  i.vt  d  for  cheep  coal  for  power  j  <  tviMioa.  A  t  r.cbnol  egi  cal  cm.::<  Kjuence 
of  this  a*-  ed  th.  ih 1 n  t.  of  the  bars  e.  and  towboat  which  gradually 

replaced  tin-  t-  i  on  th--  i  i  v  i  r .  J  iv-  barge  r.nJ  towboat  recuired  n  deeper 

channel  than  ih  ■  e-u  .1  > <  r  r teamb. •:  '  .  .  T!ie  r.e«-d  for  coal  in  the  b'ppt  i  Midwcs i 
was  (tuple:-  nt  •-.-j  bv  the  it!  d  lo  :i-ip  1  arj:c  yuan  t  i  t !  <  f  grain  south  to  other 

con  tuts  o!  p.  pu  1  .  Thu  ,  -.  c;  .iv-  i  were  !  calf  nod  by  having  at  least 

partially  ci  jn  .;,>.it  g  cat  gov  p'i.y  b.  th  d  i  feet  ions  <•:  t  Ik  upper  ;  c-  aches  of 
the  river.  In  tin-  1  •:!  U  V  !  -  ■  c  -  -in  sh  i  "U  -  f  re::  Mi  iuie-.p.ij  1  •:  he'-,-:n. 


1 1'  sn  i  -" 


:  t  Ik  upper  ;  c- aches  of 
f  fa::  Minnie-. p.ij  is  he  -•  -  n  . 


AUl.ee  -!-; 


»  . ■  i  >  1 1  .  .  :  hi  i  iu  *  t  1;  ’Mid  in  in  i  o,  r.  i  !  '  u: 
*  in  *  1  v  l  -'  1  , ■ .  :  i  .  U  t  -  v  i  1.  o'  tin  t  .  S  . 


of  tile  in  w.  ■  i.  ,  i  1. 1 1  i'i-.u  "  in  'U  i 
end  i  i  •  !  :  .l-  1  -i  ■  * .  !  :  v  In  -.  nt  ••  in  > 

a  *.  ItK— ;  -'ot  i  1  . . :  :  t  •  ]  ’  .  ' 

n  y  l. 1 '  A  U  l  !  i  e  tli'  -  -  1  ,  ;  i  I  1 1 .  i  up:  i  .  i  1 1  n  1 


l.'licn  i  j  i  itch  hi:  Lor.uaj.!  shippeu  at  v.M'i  oils  t*".ie;;  .-.a  i  h<  Mississippi 
Fiver  are  examined ,  it  is  difficult  to  make  comparisons  that:  relate  Lo  Corps ' 
activities.  For  example,  the  following  factors  complicate  the  problem  of 
data  analysis  during  the  period  prior  to  1940: 
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1.  StaL 1st i  cal  date!  collected  by  the  Corps  of  Engineers  covered 

different  segment  of  the  Upper  Mississippi  River  duVng  these 
years’..  Some  of  the  reasons  for  this  appear  to  be  changes  in 
the  administration  of  river  segments  during  that  time,  as  well 
as  sore  experimentation  with  better  methods  of  statistical 
collection.  i 

2.  Shipping  in  the  Upper  Mississippi  was  distorted  during  the 
decade  of  tic  19.10 '  e  because  of  the  con.;  (.ruction  of  lochs 
and  dams  in  the  St.  Raul  District. 

3.  From  1941  to  1943  all  forms  of  r van-port  at Jon  wore  used  for 
the  war  effort  without  regard  to  maximialitg  r Conors  ir  return. 
There  fore ,  data  for  those  years  (at:  with  the  1930's)  docs 
not  pc  ocs-.tr  1  J>  reflect:  a  normal  per  iod  of  t  ran  ;por  l.ati  on 

on  the  Upper  Mississippi. 

’..  r-nts.  Table  ;>  1  shows  to. mure  infonnat  ion  available  for 
solicit'd  y.-ui'f.  from  1 0 through  194b  for  t  he  river  f.tp.ent  identified  in 
the  fhi.id  column  of  the.  table. 


In  rote  id. mil  scars,  d;  La  arc  available  for  the  St.  lh.nl  District. 
Table  i  .!  show:  tin  r.; sv.-iit  of  tonnages  through  flic  St.  I’aul  District  for 
the  vo 1  i  on  1967  Ihiou.h  19/1. 


V.’ic-i  t.lii  ;  i.ai'le  is.  re  ....red  with  the  previous  inv,  the  p.*o\M  h  of  sh.ippf 
r..  t  be  1  ;■;•<.  r  M  I  •  i  ■  !  i  1-.  to.;  readily  app t  u  I  .  Thu...  the  lot, I  Lr..ffic 
f  or  t  in  S  t  .  r.m  !  )■'  :  v  :  :  ; '  •*  \  ;  •.  .  he 

w'l  ire  r  s'  •,  s': :  .  In  :•  !  !  I  .  f  '  '  i 

W.  ■  :  mv  !  hen  five  tit  ..  ,  '  '  < 

;  i  :  ■  •  : ' :  -  ;i  s  ’ ;  -.1:1  of  t  s  -  (  : : .s  : 


i  -  ■ ,  -  • 

•  1  I  t  ■  !  :  i  I  V  1  V  9 
.  M  .  .  I  D  ;  s  t  ;  ’  •  i  :  1  :'l / 

the.  a !  I  o'  t  he  I  r...  I  .v  V  IV."  ■' 

i  :  :  ;  if  ■ :  ’.  of  t  he  <  :  I  o  P  i  .s 


Traffic  about  doubled  i  i  t  he  St.  I‘  u:i  l>j  -;tr  ict  bci.wsei  19c  7.  and  19/1.  This 
was  caused,  to  a  3  nr  go  degree,  by  grain  shipments  from  Lite  District  and  to 
an  increase  in  receipts  of  coal. 
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it  i  1  d 

Deco  i 

p 

Rj 

VO 

l  .3  of 

'1 

L97  0 

630 , 

931 

Mpls 

.  to 

lit- 

It  of 

K  1  r-y.i.  j  v  I  Kiv; 

1 9  2  3 

908, 

003 

Mpls 

.  to 

Mi! 

1:  of 

Mis ssi o: I  Rj  v 

I  DIM) 

691, 

()  j  ! 

HP's 

.  t  o 

'■it 

h  o! 

11 1  *  :'*  ori  Kiv 

192  7 

713, 

110 

Mpl  • 

.  Le 

..  [■ 

li  of 

imssesr:  Rin 

i  y  d  8 

21, 

6  32 

Mplt 

.  to 

■  at 

n  of 

Vi  •.•.sons  in  I? 

19  VD 

.1 , 

390, 

262 

llpl) 

.  1  r, 

It  cor 

6’,  io  River 

i  98o 

1 , 

393, 

8  3  r. 

.-pis 

.  1  o 

3.1 

l >  of 

Oirs  River 

|  1  93  5 

1  8S 

613 

SI  . 

lM-t.,1 

1) 

3.  1 

i  let 

j  1  DAO 

1, 

09  7, 

9/1 

Si 

V.  ul 

6 

r;n 

j  1  9‘i  S 

! 

76.:, 

9  9  1 

St  . 

1 

19  • 

0 

•  ,  j 

i  i  (  t 

*T,  si 

"os  e e  !  ede 

fen 

y  f  t  e 

'lit  te  ir 

, .  1 

oil:". 

) 

•  1  ; 

0  l"-j 

1  ;  i  i  1 1 

r.ir 

•o 

es-l  r:u  s  i  ! 

Jab  le 

2  > , 

K\W  • 

:>h »  ^ 

i  rr-. 

1  ; 
i  v ;  . 

!i  1 

ec.'.l) 

.1  9  7  j. 

(s.  !• .  i>. 

!  Tot  a  I  i  r.  .  i  i  e 


Year 

Si  .  V.w  [  \>‘  ,  ;■  i  ff  -  i 
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18  (.2 

8,  lute,  9  • '. 

196  3 

1  i  i  - 
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397?** 

16,301  ,1  7 i 

*  Comparnt  ive  Stat  emcnt  of  barge  Traffic  on  Mississippi  River  and 
Tributaries  in  .St.  Paul.  District,  U.  S.  Army  Engineer  District, 
Sr.  Paul,  Minnesota 

**  Estimated 
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■|  ijt  f,t..  h  ;  I.  ■ .  J  i  ■  i .  je !  .  ,  '  :  .  I  .  i  ,  -  t  .  >  ;  i  ,  <  .  '  ' 

of  '  c  .  1  ,  i  . ' ' i  . .  i  i  .  i  i. .  ' ■  t  .  (  i  j  .i :  i  < .  •  •  •<’•••  .  . 

end  the  St.  Anthony  Palin  Pori:;,  is  .-.i:  cnd-peinL  for  sh  i  ppinp .  This*  poo] 
is  not  a  t  lioi  ought  at  v  for  sh.i  ppi  ng  passing  to  and  from  pools  above  it. 
Therefore,  f  ron  an  eronsr.ic  point  of  view  its  f'.iuct  ion  is  limited  to  hondli 
cargo  destined  for  the  industry  along  the  river  itself. 
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'J'hc  slit -ip  hip,  sen  son  for  most  of  tlx*  St.  Cro  j  i;j  ,-i  v  luvoUy  j  <•  eight 

month'.,  fit'.-  mid  /,pr.i  1  to  m  j  d"bi  The  navigablo  ri  ve  r»s  r.;.i;i  to  lit" .!  and 

operated  by  the  St:.  Paul  District  shoti  J  <i  !■;  vi  i  v.-eri  \:i  1  bin  the  <  on  to;-:  I  of  the 
sysic-n  ns  a  v.diolo  including  the  Mi  os  is  Lippi,  1’hio,  Kirmoeri  and  other  tributary 
rivers.  In  .1904  a  dc?tai.lod  rear*  lys  i  s  of  origin-du.-- t  i  n  at  ton  waterborne  contn-  ec 
traffic  patterns  shoved  that  the  average  i:ii  lots  per  too  on  the  Upper  Mississippi 

River  Viator  way  Sys  Una  ranged  from  70U  to  800  m  i  > s .  This  indicates  that  the 

great  bulk  of  shipments  and  receipts  have  origins  or  d,  ut  '.ns  tier s  outside  the 
St.  Paul  District.  Each  pool  then  in  addition  to  its  ova  shipments  and  receipt 
contributes  to  the  economic  benefits  enjoyed  1/  the  system  os  whole .  Tlitts , 
any  measure:  of  the  economic  benefits  of  the  river  cor.::  ~rcc  on  ;v,  individual 
pool  nust  include  the  benefits  that  It  contributes  ns  a  noce:  r.-n  y  part  of  the 
Upper  Mississippi  system, . 


:L- 1  life  ’  v.’tli •  !'r'  P’-'pulat ion  alone,  the  Northern  Section  of  the 

Mississippi  River  inure  .in  d ,  inc-usli  ial  sped  e.licnt  !•  u  ei.ro  took  place.  The 
result  was  the  develop'  nt  on  J  grot  th  of  co;:e. or  d  ,;1  fishing  a  long  the  Upper 
Mississippi  in  the.  last  half  of  the  n..  no  toe  nth  century  end  during  the  twentieth 
century . 


Limited  data  arc  availoLM  on  the  extent  of  cr  .tcvrinl  fishing,  prior  to 
1930.  However,  the  rise  in  the  wsLc-r  level  behind  Lite  nc-wly-conscructcd  locks; 

and  chit's  1 1:  t !.«  i'.-p.  •*  Mi  i  "d  ypi  iii'a,.'  ci  for  .1  i*  >'J  i'".  i  eased  the  f  j  .ill  Labi  fat 

eict  Lint  cat's.  .  M.  •  pi  ior  to  J  ho  >  ••  >n :  trust  I  on  . 
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ro.  ; . ■  ( . . .  ’  .  .  .  '.  .  i  ]  '  J  C  :  p  .  .  ..  I  '  ■'  ,  C .  i  u  ■,  c . .  .La  ...... 

and  St.  Croix  Hi  vent.  In  1969,  the  Northern  Section  of  the  Upper  Miss  he  s  1pp.  I. 
River  produced  about  5.5  million  pounds  of  fish  that  were  sold  commercially; 


ichf  of  Fish  Cc'jghf  (in  iOOO’n 


this  was  em  iiin'i'isc.  of  H.out  nine  percent  fr  i..-.  the.  i  Lots! .  The:  co;: 
veins  of  the  J  ish  c-»u^,hl  in  IV  00  vn.s  e-bout  $/iOJ,C-QO. 

tit'  -  -  '! ,  •;  ,«i i.'- 
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used  LliO  l"i  vrr  c» t <  nr:  i  to  iy.  lit-  Up/ or  u.e. j  I  pp  :  presided  yott.lcra  the 
opporlun  i  t.y  to  boat. ,  fi.-h,  hunt  ,  nd  nj  >;ht.s«-r,  However,  the  need  tor  the 


settlers  to  carve  out.  an  existence  .in  t  h<>  Mjnnesnl:.  wilderness  ot  the  oar 


looa  no-  :  to 


traded  r 


!  n  '  :u  ft  !•;  rs  i  <  r  ;  ;'i  i  .Li: : :  i  run  or  .vein  or 
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higher  standard  of  livjnj,  leu  Lu  rcova  lenr.l  us«.  s  oJ  the  or  Mo  :;r>  i  t. i;:!  ppj 
River.  Segi  f}!;- i j  '.'i  i-cnt-dey  roc-teat  J  t  i'u-2  or;  of  i  In  -..udy  euc  t  o 
Corg  ■; 1  c.porr  !:i  ore;  C  vo.  ■  l.">jc.  c  .  i  -  i  i  li*.  iii  1930 ,  prior  to  tr.i  9-fool  channel , 
prcoor.to  pi'-'lJ.-  The :  arise  1-  c..urc  of  t  !■••.■  dit  '  eth!  ,p,  of  3.  no1.:;!  i’U  the 

increase  ti  voevonf'  on.;  I  net  :•  oi  iif  iiv.  r  c  :1  h;;  •.  ore-  y.;  rv>3  c  in  th.  region , 
higher  i.t.;i:uJ.M*d.5  oi  o.iui  1  ncroon-ol  j.  e  i. ;.  u  re.  fro:.:  those  caused  by  i-.:~ 

proved  nnvf  gr.tj.onrJ  and  other  ivuti  ;.tional  uppe:  I'ur:  i  t.j  on  . 

A  sign if  leant  poet  i  on  of  tin;  recreation.-.!  act  :i  v J  (  y  on  the.  Upper  Ml*  air.rJ  p 
is  dun  (I)  to  the  improved  navigation  opportune  tie;}  for  3  nvp.a  p  leaf,  are  craft,  o 
the  river,  and  (2)  to  It.-pvovi  d  (hi  «h  .end  i’,;nno  Irbitai:  rcsul  1 1  uj;  from  higher 
water  love 3s  in  the  river.  The  potential  for  improved  fii.hiuy  and  honti.r, 
is  not  always  re, -3 ixed  Loenu.e  increased  industrial! ration  along  the  river 
has  polluted  the  river  and  bos  reduced  the  .vw-i Jable  hunting  .iron;.,  which  of { «.• 
more  thf  -1  offset,  the  ine.  e  •  hohitet. 


!  ill-  Ac; 
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ilu-  i  i  siuA.'.i  that  in.  !•-.•)  oj  plea  er<  bout:  navi  up  ths  <.u,.h  ce-.n  j  <  eh  in  tin 

study  area  increased  by  an  aver ago  of  about  3  900  boat  s  during  the  tvolvc-i  tenth 
period.  in  3972  ,  Lock  7  bad  t  lie  moot  pic  a-aui  e  boats  uuvu  t  lirouj.h  it  (over  90'. 
fol  lowed  by  Lock  3  (vi  i  ll  over  COOO) . 


MICROCOPY  RISOLUHON  f  I  ST  CHARI 


-85- 


FisliXng  from  boats  was  the  aw  si  cnurjon ,  fol  lowed  by  bank  fishing  (see 
Table  2Q .  One  popular  site  is  cho  discharge  canal  of  the  IIS]'  power  plant. 

The  MMX'iP.  1968-09  sm  vey  showed  that  about  100  anglers  were  from  out-of- 
state:  from  Californ  ia  to  Virginia,  and  h  <„h  Texas  to  Canada  (Table  ?5 ) , 

No  hunting  data  is  available. 

Sightseeing  and  p.i  cn  i  (  king .  Stadias  in  general  indicate  that  a  body  of 
water  is  often  essential  for  uost  recreation  activities.  People  want  this 
water  not  only  to  boat  on  or  to  fish  or  swim  in,  but.  also  simply  to  look  at, 
picnic  beside,  and  wall:  along.  The.  study  area  of  the  Upper  Hit  sissippi  has 
served  this  purpose  for  settlers  for  two  centuries.  Again,  beet.uco  precise 
data  are  lacking,  it  is  generally  difficult  to  isolate  the  effect  of  the  Corps' 
operations  on  recreational  activities  such  as  sightseeing,  picnicking,  and 
hiking.  A  variety  of  paries  exist  along  the  river  that  are  available  for  sight¬ 
seeing  and  other  recreational  activities.  Spoil  sites,  such  as  on  the 
Kinnickinnic  River  delta  (Mile  6.0),  also  are  popular  for  sight-seeing  and  other 
recreational  activities. 

Cu 1 turai  Considerations 

A  number  of  archaeological,  historical,  and  contemporary  sites  exist:  in 
the  study  area  of  which  three  occur  on  Lake  St.  Croix.  Although  the  hulk 
have  been  unaffected  by  Corps'  operations,  these  sites  in  sever;]  pools  have 
been  hurt  by  the  rising  water  level  cm  sod  by  dam  construction.  5 Lose  sites 
on  Lake  St.  Croix  arc  not  known  to  have  been  ai  i  ec.tc.S  by  Corps'  activities. 
However,  they  are  potent  tally  c.'estroyab.I.o  (see  Appendix  b)  , 
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Field  studies  during  the  summer  of  3  973  extended  the.  data  base  to 
provide  further  information  on  at  least  the  major  impacts . 

The  Corps  project  which  produced  these  imparts  irr  Indus  (a)  the 
inn  ini  (.nance  dr  edging  of  a  n.ine--f  (  of  channel  in  l.nla  Sr-  C  ro  i  s  ;  (h)  the 
p  reseller  of  Loci;  end  D 3  . ■  f  ••  is'uiop;  Rivet  Mi  le  746.9.  end  (<•)  the 
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impact.':  of  tiiis  project  a  re  i  lie  changes  hi.  ought  about  in  t  he  plivr-  i  ee  1  nr 
biological  components  of  natural  systems,  and  in  changes  in  the  cultural 
economic,  recreational,  archeological ,  and  aesthetic  components  of 
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and  maintenance  net ivi lies,  navigation,  barge  terminals,  and  related 
facilities  and  to  pteprojeet  activities  (such  as  snagging  and  cleaning 
activities).  These  a  i  e  presented  in  Tables  2(i  ,  27,  and  28.  From  initio! 
impacts,  stein  the  "secondary"  and  "subsequent"  environmental  impacts 
which  arc  then  traced  further,  if  possible,  in  the  discussion  section. 


It  should  be  noted  that  the  impacts  in  Lake  St.  Croix  are  not  always 
completely  isolated  and  aoeribahle  to  the  Corps  because  they  are  part  of 
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apparently  have  not  been  studied  -previously.  However,  tbe.re  appear.s  to  be 
several  impacts  which  may  be  identified  and  probably  are  due  mainly  to 
(a)  increased  water  depth,  (b)  dredging,  and  (c)  commercial  navigation  and 
attendant  facilities.  These  impacts  are  part  of,  and  may  interact  with, 
other  impacts  coming  from  human  activities  along,  Llio  river  valley. 
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The  efforts  of  tired)’ in}}  my  spread  beyond  the  site  and  last  longer 
than  just  the  dredging  period.  Dredging  creates  a  sterile  area  of  the 
river  button;  and  increases  turbidity  in  the  river.  Turbidity  nay  be  harmful 
to  fish  and  other  aquatic  animals,  as  well  as  possibly  reducing  the 
productivity  oi  algae  and  aquatic  plants. 

The  resuspended  sediments  causing  the  increased  turbidity  become 
rede., 'os i t t-d  downs t roam ,  possibly  smothering  bot  tom,  organisms  and  removing 
fis.h  habitat.  A  study  of  i  he  effects  of  dredging  upon  turbidity  revealed 
that  a  threefold  increase  in  turbidity  at  the  '.'titer  surface  and  bottom 
occurred  !  0:1  feet  dot-  net  ream  from  the  clamshell  dredge.  While  turbidity 
returned  to  "normal ",  the  turbidity  on  the  bottom  was  still  nearly  double 
the  "normal "  level  almost  a  mile  downstream  (Figure  ?i).  The  coarser  sand 
of  the  St.  Croix  River  may  not  yield  as  much  turbidity,  or  for  such  a 
great  distance  as  v/us  found  on  the  Minnesota  River. 

The  unstable,  unconfined  spoil  ba-nhs  usually  begin  eroding  as  soon 
as  they  are  deposited,  with  the  resuspended  sediments  causing  increased  tur¬ 
bidity  and  rod  'pos  i  t  ion  downstream.  This  sediment  probably  smothers  bott  om 
organisms  and  removing  fish  habitat  (and  often  requiring  redredging 
downstream  in  the  navigation  channel). 

While  turbidity  may  persist  only  as  long  as  dredging  proceeds,  the 
rccoloni  zat  ion  of  the  bare  river  bottom  may  take  years.  Mull  uslts  have 
been  reported  to  take  ten  or  more,  years  to  recolonize  a  dredged  area 
(Rtanshery,  1970). 

Voi.'v  it  so.  th  !  lie  .  .'iV,  I  :.  ei  d :  ugi:.  •  .  ,  .  .  :  :  :  ' 

natural  rnvl  ronrvnt  not  only  on  the  silo  but  i  :■  rt.lan  downs  t  j-f  at  ,  and 
tli  rough  a  1  ouger  period  of  I  i ;  •  •  than  at  t  tie  actual  site  and  time  of 

ei  ‘dig  I  ng. 

At  Hudson,  dredging  may  be  endangering  what  may  be  the  last  remnant 
population  of  the  once  common  La  nips  Mj  s  HjjrginsJ  (Krosch,  personal 
common  icat.  i  on ) . 
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Water  depth  incrc-c  5-1/2  to  6  feci  dm-  to  forniat  ion  of  Pool  3  behind 

the  Red  Winy  D*n>  (hr 3).  The  increased  depth  of  I  rile  St..  Croix  resulted 
in  a  2lJ  percent  ivr r.  .-sr  j.n  "itni nchanncl "  wn ter  am  fan.-  art  a  (See  Table  30). 
However ,  irijaiindwcnt  donreasc.ii  tin?  area  of  island:;  by  (-2  percent'  and  that 
of  clei  Las  by  87  percent .  The.  initial  decrease  'in  island  area  has  sine..’  been 
somewhat  of  f. cut  by  t  h->  fen  .Lion  or  new  in  lands,  f.  ror.'  -l.c  deposit  ion  of 
spoil  at  lltnireii,  Wiscons i n  . 


Table  30.  Chruj-.e.c  in  Acres  of 

Surface  Fen  Lure 

"Main  Channel’' 

Backwater 
Islands,  total 
(• t  Hudson) 

(at  Still;.! t. or) 
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(at  Kinnlcl;  i  nn.ie  River) 

(at  Willow  River) 

(at  liiev.-i’.'s  (h'eei:  ,  S',  i  1  1  ter) 
Spoil,  total 

(at:  Kjtinirl.iiin-ic  Uie..i;) 

(at  Hud  nfi) 


Lake  S'.  Croix  Surface  Features 

Acres  „ 

Per:  cell  t. 

J.9.30  ’*1970  C’uaujU: 

6 “ .3  i.l  8 9 6 4  .  3  29  percent 

no  data  769.8 

IAS. 9  56.1  -62  percent 

(27.9) 

(14 8.9)  (78.2) 

306.8  40. 0  -87  percent 

(83.0)  (40.0) 

(175.0)  (1 

(96.8)  0 

0  35.6 

(33- 1) 

0  7.5) 
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from  Lake  St.  Croix  (Table  32).  Tim::  (ho  St.  Croix  River  is  of 

noteworthy  impor t net:  nir.ee  it  may  he  a  i'<Tu;’<-  for  «.ol  lusks  of  lnrjto 
rivets,  mid  may  be  a  reservoi  r  from  wh  i  <  h  t.  lie:  Mi  sr.  i  s::  L  |  ■  p  i.  River  in  the 
Twin  (lit  it::,  art  a  may  be  "rosei-ded"  'hen  water  ']uaJily  improves . 
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Effects  of  lock  and  Operation 

Since  the:  water  level  in  Lake  St.  Croix  j  ;>  the  same  ns  Pool  3,  the 
operation  of  Lock  an!  Dam  3  at  Keel  Win;’  will  have  direct  impact  upon  the 
Lake . 

As  stated  above,  damn  may  prevent  migration  of  fish,  clams  and  other 
organisms;  locks,  however  may  provide  a  by-pass ,  although  apparently  no 
cUita  is  available.  Since  saugcr  apparently  migrate  from  Lake  St.  Croix 
into  the  U iss ionipui  Liver  (Krorch,  1973),  the  b lockage  of  fish  migration 
at  Red  Wing  might  be  a  significant  impact:  and  is  cv  i  r a inly  worthy  of 
fui  tlier  invest  igntion. 

Modern  t  i  on  of  water  level  changes  May  be  of  some  btwf  i  l:  to  fish  and 
wildlife  in  Lake  St.  Cmix.  1!<>  ever,  al  though  no  information  is  available 
for  the  Lake,  water  level  charges  'nave  been  reduced  to  protect  fish  and 
wildlife  in  the  Upper  Mississippi  River  Refuge  by  virtue  of  the  Anti- 
drawdown  Law  of  192-'*  (S.R .D.-UCS,  1969). 

E ff c cts  of  Navi  pit ion 

Commercial  navigation  and  barge  terminals  which  are  dependent  upon 
the  nine-foot  channel,  as  are  also  pleasure  boats  and  marinas,  may  have 
adverse  environmental  effects  on  Laki  St.  Croix. 

Turbidity  increases  two-  to  throe— fold  by  rosuspenaiou  of  bottom 
sediments  due  to  propel  lor  turbulence,  and  by  bank  erosion  due  to  the. 
brc.  i  f  v. so-}:  v.  ! t  bin  ”.i>  s-  i  b:  ;.'i  or  a  tow  prssen  (Sec  T  igure  r.  )  . 

Ever,  30  ».*i:»trfce'>  aft  •;  pass  i  i:g  t  ho  I  iu'b  Id  it  y  r-jjy  be  1-1/2  :  tic.i 

prior  to  pas. up,  of  t  he  tow.  The  amount  ante  dural  ion  my  be  less  on  :  1;.* 

St  .  C',*. :  I  "  ,  hi  ■  .  u-a  o!  C....V  •  r  d  ■  j  ■'  ills,  til'll  i.u  rbe  situ-  oti  till? 

M i  nnesot R  i  vi  r , 
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Spili;;  and  d  >  schar  yes  coming  f  re:n  tin-  vc:..  c-1::,  barge  terminals,  and 
marina;;  may  bn  adverse  to  I  ha  i  nv  irunmi  ■  >i  i  .  O'mmerri  a  I  t  rat  fie  may  provide1 
acst.het  te  appeal,  but  u>*»y  also  disrupt  f  isli  and  enter  fry.:  I  I"  hsv  1  or . 

Pro  -  Pro  .ieo  t.  fvi  j  v  i  t.  ios 

Pre-project  Imparts  appai  onlly  wore  tin-,  t  o  dr i  ing  and  ana.  p  i  ng 

opera t  i ons ,  and  to  construction  of  a  ditto. 

Channel.  maintenance,  an  discussr  d  above,  increases  turbidity  and 
removes  natural  li.ibii.nt ,  wh  J  cb  require*:  cons  i  d< -rah  1  e  i:  i  ur.-  lxfcue  it  is 
re i  nbnb  i  t  ed . 

Count  rurt  ion  of  t’:e  d  L  prob:.d>1y  canned  ;  averse  elf  oTc.  duo  to 
brush-cult  lug,  qua  cry  i ng  and  lay  ing  the  d  i I: .  Ihvvi't,  t.  3 : new  sh."  1 1  ow 
substrate  may  have  provided  good  habitat  for  bent  hie  or;y  utt.rn  and  iish. 

SOC I OcCONOei I C  SYSTEMS 

Specif  ic  impacts  of  Corps'  operat  ions  on  the  nubt!  i  vj  s  1  on  of 
socioeconomic  systems  for  Lake  St.  Croix  arc  idontif iid  below  and 
tficn  discussed  in  detail. 

The  soc  ioeeonor.ij  c  imparts  nri  ginnt’*  f  mi  i_b<.  Corps'  nlr.c-fcef  channet  ; 
specifically  the  tnai nrenance  it i edging  and  tic--  rern't f  lug  eom.v.-rcial  traffic 
and  related  feci  ]  it  .  Those  project  features  plus  lb,  lor  bn  and  dams 
and  dr  «•<!•-•  inf;  ft  !. a.  ’1  >  *■■■•  i  1  lib:  •  a  »  '  •  I  !  -  >• 

navigation  char  *i(:l  '  'lr;g  f  rs-i  Stilli'ntcr  h'JH  n. »  ! ,  m't.'r,  s  i  c-:t"  to 

Cn i to,  J  I  J i no i s . 

I  dent  i  licet  i  on_o  f  Imp*-;  c.  1  s 

The  impacts  of  this  river-born  commerce  and  the  Corps'  project: 
features  which  provide  the  channel  may  be  divided  into  industrial, 
recreational,  and  cultural  effects.  At  present  it  is  possible  only 
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to  estimate  these  impacts,  by  iu;  in.'  the  iiu'd-cr  of  fa,  ;  1  i  tie:;  ;md  vo.sck  , 


and,  wliei 

'  L‘ 

poa 

;s  l  b  la,  t  lie  n 

•aiv.bo 

r  ot  people 

i  u 

Vojvod.  do 

1  \  h. 

t  ,  i  -i!  .i)  ;..it  1  on 

it;  not  a.-. 

;  y 

et 

a va i 1 ab 1 i 
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V.'ll  i 

ch  to  base 

tii- 

dollar  va  1 

1)0  l 

-f  t  !)•  ■..-  f  rt 

Industrial 
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lu.t  S 
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1  pal  indu 

IS  t  v 

1 .1 1 
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a  for  roc re 

a I  ion, 

ft n.1  access  to  the  l  iver,  or 


(4)  reducing  aesthetic  appeal  of  the  like  St. 
Croix  valley. 


c.  A  decline  in  the.  quality  and  increased  turbidity 
of  vati-r  in  some  portion1;  of  iiie  St  .  Croix  River 

ClUe  t  o 


(1)  dredging  aid  .spoiling, 


(2)  c-f  f  Incuts  produced  by  Larges  and  barge 
oriented  plants,  .  nd 


D)  :  i'idi!  r..;.  d  ! 

Add  i  t  ■  o.i  ■;  !  i  ,v  !  i  -  \ .  i 1  i  ('  •  •  to  t  L 


tin-  da' 


I  ; 


3.  Pn  I  - .  . ;  ?  ,i  I  :r-  no  i  -  ,  . 

o  .  '•  :  '  ’  ■  '  •  >  i  . 

liiis  potent  i .  v  i  lias  ,;.n  ah.vay:  boon  r< -a  1  1  .  ea  lor  reasons 


developed  bo  low. 


■ 


To  run"...  i  ;  ;.o  ,  In  n.  !'  it  '..l  i  uJu  a.  r  ;.il 


a ;iu  i.:a  ’ : ;  t  a  i  n  i  ir-  f 


cii. ■  ’ i : i ■.  !  ay 


.ini-ri-.:  .'  ill  tin  nu:..'v.-r  of  !  a. ri  •'  p!..-, 


■  L  "  l  i  « :u  i  !  iii':.  o,  oral  i  n; 


be  C o! 


!.'•]  a...  I.-'  twi¬ 


st.  Cm  i  >-.  Rival  \v.i  til  tho'i  •*  i,.i  cd  t  i'.plovrvnC ,  nil 


.-.:i  ivi'i 


potential  for  fish  j  n,;.  Tin.*  <!-..•  i  ri  (  aJ  «j  I  cols  ar<-  a  if  ■  ■  s  -  >  i  n ;  -  in  «.iley 

quality  duo  t.o  ri\'i..r  !>;n  and  ihe  related  j ude-; I  )  i a  1  plant'.  alon;,  I  be 

Ri  vt  r . 

Rt;  c  rt-'.tj  o  r>  r  1  I  mp  »  c  t  r. 

Tin:  priua'paJ  ret  rent i oua]  iv.mel  are: 

1.  An  inn  creo-ic  tv,  r  o<  <  u>".  1  !io:  t  iv:2.  dun  t  a  T  l.'Va  at  a''.!l  >  ■ , 

nav la  v.ntar  I  ;  v.  ]  i  •  -li  !<  .-Jr=  dir..!.’:-  !n  imre 

Jaar  iii*1:; — ami  » )i.  i.  .  i-vt  ..«••>  ?i..;  , 

?.  A  poor  i  i'-  !  a  iii  f  islei  iij-.  i  a,  a  fn  on  tm-.rc  •••?>•  •  .ivi 

fish  hr.!,  i  tar  r»vs»l  Ling  f  ror.  riaiu;,  vale)'  1<  vela. 

The  effects  cited  above  are  positive  except'  foi  those  due  to  in¬ 
creased  iiidi.;,t.r  in  I  activity  (bar;-,..-  traftii:  and  Industrial  plants)  t  hat 
may  hurt  fishing  and  recreational  boating. 

Cultural  I  reacts. 

At  this  singe  of  research  no  y  rcheol  oRii'.a  1  ..  nil  rural  ,  or  emit  era. .  i-.-i ry 
sites  of  cultural  sj  g.n !  f  i  inoeo  on  t  bo  Si  .  Croix  are  lav.,  m  have  bo. 
affected  by  Cor]"."'  opei  .-.-l  iooa  . 


Di?  cut  si  or,  of  !  a:ris 


The  '  i  si  and  r  .  r  ■  i  !  <  •  •  .1  jo : .•  ■ 


i  i,  ill  :  1  i i 


Industrial  Act  ivi  ties 


a  I  li.ii. 


Tlie  econoi!: !  <•  effect  of  tlio  activit  iet.  of  the  Corps  of  engineers  on 
Tiie  St.  Croix  River  in  the  St  .  I'anl  District  can  be  tu  ms  mod  mainly  in 
tciiw:  of  three  major  e  1  onion  I  :.i .  They  are: 
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1.  The  channel  itself  with  its  associate  J-i!:.;  and  i!.i:ns 
anil  navi  gal  J  on.,  1  aids; 

2.  The  installations  at  rivers  i  de  lor  the  transfer  of 
cargo,  storage  facilities,  and  arcoos; 

3.  The-  vessel  r»  using  t  he  walorway, 


In  these  terms  the  impact  of  the  Corps’  aotivii  iv-  un  ;!  ■•  St.  Cru!.: 
River  is  not  as  great  as  in  some  of  the  other  pools  in  the  Northern 
Section  of  the  Upper  Mississippi  River. 

Dorgo  Activi f y .  The  greatest  and  most  obvious  impact  of  the  act ivl 
of  the  Corps  of  Engineers  has  been  the  modi  f  :i  cot  ion  of  t.ho  t  ra  vapor  tat  :io 
system  due  to  the  .growth  of  barge  traffic.  The  visual  evidence  of  the 
impact  is  seen  in  the  physical  struct  urea  (e.g.,  ceiw.o  trial  docks  and 
terminals,  etc.)  on  the  shores  and  i.ho  barge.  Lews  roving  along  the  river 
However,  the  St.  Croi x  R Ivor  has  not  been  the.  origin  or  terminal  for 
most  of  the  commodities  that  move  in  barges  along  the  Mississippi  River 
system.  Indeed,  it  serves  almost  exclusively  os  a  terminal  for  products 
(pr  Lnripa  1  ly  coal).  The.  amount  of  barge  fi eight  originating  in  the 
St.  Croix  is  negligible. 


Figures  29  and  30  show  graphically  the  growth  of  receipts  into 
and  shipments  from  the  St.  Haul  District;  in  the  30  years  from  1940  to  19 
CoTufi!ri  .1  i  tie  s  shown  in  the  figures,  with  the  exception  of  coal  for  the 
two  ut  [lit  If  s  in  Pool  9,  flow  through  the  pool  mirmitt  hero. 

Although  receipts  v/i  i  !  I  subst  ant  in  !  iy  r:o  e<  d  shipments ,  the  growth  in 
shipt'C-n ft!  (09  percent  grain)  from  the  district,  in  those  tlirc  decades 

iinli’.M  >  he  t  i  <  ,,f  ( ’  ,  •  liver  Cl-  t  be  1  eg  i  ■  Via  1  e, 


In  1970  s.s,.'-  rmieji  pro  ject  ions  (lmr-f!  on  1904  dat  d  wore  rondo  of 
tie  ; ;  re  .■  I  h  ■ 1  f  co.i  ■  i  o-'-  ill  I  b  ■  Si.  i'a  u  1  fa  s  t  ■  i  '  ■  f  ( !  ’ !  ,  S  nd  V  p;r  '  i  ' . 

1970) .  The  project  ton;;  suggest  that,  the  tonnage  of  barge  tvaific  move  u 
in  the  Upper  Mississippi  River  basin  will  about,  double  from  1 964  to  1980 
and  about  triple  from  1964  to  2000. 
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1970 
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19C.C. 

17,122 

1971 
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,194, 

,993 

to:  11. 

S.  Army  Corps  u‘  i'n.;;! 

leer::,  197  J, 

L’atcrbo; 

DC 

Co 

.ate 

of  the 

traffic  for  1971  is  as 

foil  ov  a : 

Coal  and  Lignite  1 ,193,60?.  t  one 

«.•]  lie  minerals  J  ,  3^1 

Tor. al  1, 194,995  toiit 

AJ 1  of  l hi;.;  fominnlod  in  tin;  St.  Croix  Kiver. 

Tin's  barge  activity  is  present:]  v  equivalent  to  about  .120  i rains 
pur  year,  one  train  every  three;  days,  with  an  average  capacity  of  10,000 
tons.  The  barge  traffic  o.l  i  mi  no ;  on  the  adverse  impacts  of  noise  and 
disrupted  automobile  traffic  at  railroad  crossings  tint  would  cot;0  if 
rail  transporat  ion  wort;  used. 

Statistics  on  the  mriicrn  of  vessel r  original i up  or  t end nn t  i ng 
on  the;  St.  Croix  wore  given  in  'table  23  .  Sene  i  den  f  barge  activity  nan 
be  gained  from  studying  the  commercin'!  ,frb  on  I  iic  river. 

CorK.o  i  r  ;  ;•  |  t.'oi-b  T'.:.  11  i  ties  .  FI  nr*  that  depend  r.n  :•  h  •  •  riv-  r 

oi  ten  i i 1  :  a  i  n  r  i  ..raid.'  ‘  >  1  i  t  it  s  .  ’iiv  .  f:>  ■  > ; i  :  V  ,  .  i  ■  roe 
cor::.;e  r  r.  :i  <i  1  docli.*'.  and  to  n.ibinb:.  i  ■  ■ .  I  ed  i :  a.::  that  :<.rv,  ;  c‘ r  I  or  rn  State; 

Pi  r ;  ■  i  .  'i'n.;  re  : a  1  ■  ■  ■  ■  >i ■  w  i  ;*  i  v  bn :  i  ■  ■ ;  • '  ■  '  .  \ 

boat  yard  and  repair  facility  is  located  at  Mile  22.3  on  the  right 
(Minnesota)  bank  and  another  boat,  works  is  located  at  Mile  18.1.  There  is 
an  excursion  boat:  the  "Jubilee"  which  carries  substantial  numbers  of 
passengers  during  the  warmer  months  of  the  year.  Behind  some  of  those 


(locks  arc:  f  act  or.  i  o';  and  storage  f  no  i  I  it  i  os  that  arc  dependent  upon  them. 
Tims,  the  ramifications  of  river  navigation  roach  deeply  into  the  entire 
economy  of  the  region  and  indeed  throughout  the  whole-  upper  Mississippi. 
Employment  directly  and  indirectly  connected  t:o  those  industries  forms 
e.  small ,  hut  p  ip.n  i  1  i.ean t  percentage.  of  the  regional,  work  force. 


From  an  economic  point  of  view  most  of  the  effects  of  the  activities 
of  the  Cor,-  of  Kr.g i nee rp  arc-  beneficial  .  Ultimately  the  benefits  of 
economic.  a<  ilvity  have  to  ho  measured  in  terms  of  providing  livelihood  to 
human  being.';.  Employ;  an!  generated  by  the  availability  of  waterborne  transport 
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utilizing  tlu:  products  brought  into  the  St.  Croix  by  waterborne  carriers 
or  who  process  goods  snipped  i  >,  1-y  water.  included  in  tin's  category  are 
those  wlio  stipplj  goods  and  services  to  those  directly  involved  with 
water  shipping  on  the  tipper  Mississippi. 

The  total  err.pl oyment:  Involved  either  directly  or  indirectly  with  all 
commercial  opt. rat  ion •.  on  the  •’  i  v-i  is  not  known.  The  Corps  of  Engineers 
it.  So  If  has  ISO  ••..ar,;-:  the  core  or  nod  with  lock  .and  dan  operations 

In  addition  to  ibis  the  dred...e  "jTier.-psnn"  iua-  approyitPe  i  e  ly  (V'i  crew  mo  tabor 
II.  S  .  Dop.-:  r  t  it  c.  a  t.  of  Corner -e  g-t  ,  on  civ,.  louciir  on  t  he  Ft.  Croix  are 
(!-.■■  if  c  1 .  •  u  !  we  ]  I  .  T  •.  so  data  .  t  •  •  .1  1  .•  ■•led  si  .'dd-M.rih,  a  p.  -rj  o.j  when 
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This  also  has  the  eifoct  of  prevent  i  up,  identification  of  er.ip  1  oynierit  or 
other  ecmomic  activity  in  particular  pools  or  even  of  part  ieul  nr  waterways. 


However,  some  estimates  of  employment  can  lie  made.  In  mid-March  of  1971 
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Tliis  figure  doer,  not  include  wai  chous  i  tig  or  persons  c-mp  1  oy  ed  by  f  i  rms  whc-rc 
the:  S  iC  classification  lies  outs  id'*  ol  I  ransport.it  ion ,  even  though  they 
themselves  may  be  working  exclusively  on  the  liver.  The  same  data  slow 
556  persons  in  Minnesota  as  a  whole  who  work  in  the  field  of  water 
transport  .  This  howt  vor,  .include:;  the  Croat  Lakes  as  well  as  the  Upper 
Mississippi .  Some  of  these  people  are  employed  by  private  dredging  f i i ms 
whose  existence  is  dependent  upon  the  work  of  the  Corps. 

A  further  benefit  which  can  he  attributed  to  the  maintenance  of 
navigation  on  the  St.  Croix  is  in  the  savings  in  t:  rnnspnrtat  ion  costs, 
particularly  for  bulk  commodities.  Estimates  of  those  .«  nvings  have  been 
made.  One  of.  tb.se  estimates  is. the  savings  over  the  othot  various 
least,  coot  alternative::  of  between  4.0  and  5.4  mills  per  ton-mile 
(UMUEU'i ,  Study  Appendix  .1 ,  1970).  it  is  general  ly  reoogni  v.od  that  bulk 
common  1  ties ,  particularly  those  having;  low  val  uc-t  o-we  ight.  ratios,  are 
appropriate  for  barge  transport .  Coal  and  phosphates  have  these 
characteristics  and  arc  examples  of  such  commodities  that:  terminate 
on  the  St.  Croix  River. 

The  socioeconomic  impact  of  the  physical  effects  of  navigation  cannot 
be  treasured  precisely  because  of  the  inability  to  isolate  single  factors 
from  a  wide-range  of  potential  ones.  Dredging  and  the  movement;  of  tugs 
and  barges  does  increase  wafer  turbidity  to  which  must  be  added  pollution 
from  barge  spillage,  washing  and  loss  white  loading  or  unloading.  Tot 
this  pollution  may  be  small  relative  to  the  load  placed  in  the  river  from 
other  source;-..  These  impacts  may  have  adverse  economic  cf  1  cots  on 
r.au  .'.at  i  (.i.i  .a  1  .,.,-h  fisb'.Vy.  a:,. |  boat.  in,;. 

Cow -■  v  r  '  a  I  F‘,  idling.  Ttc  cent'  data  on  commercial  fir-bin:';  on  the  Sf. 

Cro  i ::  .a:  o  d  :  :  I  i .  a  i  i.  t  i  i  tid  .  C-  •  ,• •  re  i  a  I  (  :  !  a.-  ia:  ■  it  :u  •  act  l  ve  in  •:  .  .  u 
Taylor’s  Falls  and  the  mouth  of  the  River.  The  cat  eh  is  largely  carp 
witli  an  average  annual  catch  between  1958  and  1965  of  199,000  pounds. 

Total  employment,  in  1965  was  5  part-time  remote  ini  fishermen. 
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Recreational  linn-uts 

Rccreat ional  :i iipar t  s  in "y  ho  divided  into  boating  activ.il  i i  s  and 
related  i.urillt  ies,  sport  fishing  and  hunting,  and  sightseeing  and 
picn  i  chi  ng . 

Observation  indicates  that  pleasu;  e  boa  t  ing  .is  c'dcii.'ive.  Over 
98,000  run-bourn  were  devoted  to  boating  in  1968-09  (bee  Table  24 
in  Section  2). 

A  variety  of  physical  facilities  have  been  developed  oil  the  St.  Croix 
that  exist  uainly  to  serve  boaters  using  the  pool.  These  include: 

In'!  e  i  1  it  y  Numb  or 

Small  boat  barbers,  mvri tins ,  boat  clubs  6 

Recreational  sites  2 

Commercial  recreational,  sites  11 

Except  possibly  for  the  beaches  and  recreational  sites  without  ramps, 
which  do  not  enter  primarily  to  boateis,  all  of  these  facilities  result 
from  Corps’  operations  on  the  River  that  contributed  the  channel  and 
stable  water  levels. 

Over  25  recreational  .sites  of  various  hinds  have  been  identified. 

The  relatively  largo  number  «-f  rccreat  fo  i.u !  sites  testifies  to  the 
importance  of  the  river  as  a  rccreat  tonal  resource  and  the  util  I a.iV Ion  of 
its  waters  and  shoreline.  The  number  of  commercial  rccreat ional  s  i  1  os  as 
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Sport  Jfishing  jwd  burning.  The  data,  which  are  available  show  the 
popularity  of  sport  fishing  on  t  ho  St.  Croix  River  in  1968-69,  amounting 
to  over  .106,000  Man-hours  (fee  Table  24  in  Sect  ion  2). 
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Si  y.utsivinp.  ■■')<}  P  im  id:  ir:>.  Kctto.'Vl  )■>:••'  I  rl !  or.  nlonj;  t  ho  shores  c>f  the 
Sr.  Ct:oi>,  f  ,-ic  i  1J  t.ii  t  s.i  j:h  t"  -?i  .  p  i  mirk  i  n;r. ,  and  hi  king.  Koo-hoai  inn 
visitors  to  these  situ  s  n: i ;>.Ut  he  there  whether  Cur  pi,’  opera! ions  existed 
on  the  Upper  Mississippi  or  not.  The.  use  of  these  sites  by  red]  boats 
end  canoes  are  not  at  1 i:il>u  table.  to  Corps'  activities.  However ,  the 
increased  depth  dm-  to  the  Corps'  channel  e-ssnt  ed  safe  navigation  to  the 
larj’e  cruisers. 
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Exports  of  grain  to  other  countries  and  shipments  ef  ot  her  parts  of  the  0 
are  expected  to  increase.  Energy  demands  in  the  Upper  Midwest  are  also  e 
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Based  upon  the;  energy  iuLonsivonuss  ratios  <;hown  earlier,  a  diesel  l:r 
will  produce  1.5  tines  r.s  much  air  pollution  end  a  dies  el  truck  4 .  n  times  r.s 
much  air  pollution  per- ton-mi  1  e  as  a  tup,  end  barges .  Tn  any  event,  no  matte, 
which  kind  of  pollutant  is  of  concern  in  a  particular  case,  the  efficiency 
of  barging  compared  wi tb  other  modes  of  freight  transportation  will  result  ii 
reduced  air  omissions  per  ton-mile. 
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examples  of  such  comr.iod  i t ies  that  originate 
St.  Paul  District  pool  on  river  barges. 
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One  example  is  n  study  prepared  for  the  U.  S.  bconor-ii  c  Development  Administra¬ 
tion  (Arthur  D.  Little,  Inc . ,  1967)  .  Unfortunately  even  this  or.a  nplo  closes 
with  a  "hypothetical  benefit-cost,  analysis  of  an  imaginary  reel ea t ion  /  tour  is:-, 
project"  that  completely  neglects  the  difficulty  of  collecting  the  appropriate 
data . 
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should  be  ighed  against  those  operation.-; ;  no  estimates  aiv  pi-c  suni  ].y  avail. .h 
to  assess  the  effect  of  current  Corps'  operations  on  fish  and  wildlife.  Also 
reduced  fishing  and  waterfowl  habitat  nay  eventually  become  an  increased  tor- 
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9.  APPENDIX  A:  NATURAL  SYSTEMS 


I.  METHODS  OF  DATA  COLLECTION 

Methods  for  Collecting  Samples 

Biological  Measurements 


Benthic  organisms  were  samples  using  Petersen  or  Ekman  dredges  along 
standard  and  special  transects.  Vegetative  cover,  in  acres  was  determined  by 
planimetry  from  aerial  photos  in  a  study  currently  conducted  by  the  Depart¬ 
ment  of  Forestry,  University  of  Minnesota.  Abundance  of  plant  species  was 
determined  in  one  meter  square  quadrats  (for  herbs  and  vines)  and  by  point- 
quarter  techniques  (for  trees,  vines  and  shrubs)  (Cox,  1967). 


,s 

QUADRAT  •«  4 

percent  cover 

of  each  species  3 

POINT  QUARTER 
percent  frequency 
of  tree  species 
reported 


Measurement  of  Physico-chemical  Parameters 


Temperature  was  measured  using  a  thermister  and  a  Precision  Scientific 
Instruments  meter,  standardized  to  a  precision  mercury  thermometer 
(APHA  et  al. ,  1971) . 

Dissolved  oxygen  was  measured  using  a  galvanic  cell-type  probe  and  a 
Precision  Scientific  Instruments  meter,  standardized  to  the  Winkler 
titration,  azide  modification  (APHA  £t  al. ,  1971) 

Turbidity  was  measured  by  nephelomctry  using  a  Horizon  Ecology,  Inc. 
Model  104  nephelometer  (APHA  et  al. .  1971). 

Water  depth  was  measured  with  sonar  using  a  Heathkit  Electronics  Com¬ 
pany  Model  MJ.-10.l-2  ■ 
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II.  MAP  OF  ST.  CROIX  RIVER  AND  TRANSECT  LOCATION 

The  map  of  St.  Croix  River  (Figure  1)  shows  the  location  of  sampling 
stations  along  "standard"  and  "special"  transects.  Standard  transects  are 
surveyed  lines  which  cross  the  river  at  a  right  angle  in  each  pool  and  are 
chosen  to  sample  its  broad  environmental  diversity.  They  extend  from  bluff 
to  bluff  and  include  bluff  slope,  river  banks,  marsh,  open  river  and  river 
bottom  (See  Figure  2).  However,  on  long  transects  most  of  the  sampling  effort 
will  be  concentrated  on  the  smaller  area  between  the  railroad  tracks  on  each 
side  of  the  river.  Standard  transect  SAA  is  located  about  0.2  mile  upstream 
from  the  head  of  navigation  (Mile  24.5).  This  is  the  area  most  river-like 
and  perhaps  least  modified  by  impoundment;  transect  SBB  is  located  near  the 
mid- length  of  the  lake  (Mile  12.3);  and  transect  SCC  is  located  0.7  mile 
upstream  from  the  mouth  of  Lake  St.  Croix,  at  Prescott,  Wisconsin. 

Similarly,  special  transects  (SXX-Mlle  16.6  and  SYY-Mile  6.4)  were  used 
to  study  features  of  particular  interest,  such  as  spoil  sites  and  the  mouths 
of  major  tributaries.  The  azimuth  (compass  direction,  using  N  as  0  and  E  as 
90  degrees)  and  other  pertinent  data  is  given  in  Table  1. 

Sampling  stations  were  located  along  these  transects,  mainly  in  the  mid¬ 
dle  of  a  type  of  habitat  such  as  shallow  stump  field,  deeper  river  channel, 
woods,  field  or  bare  sandy  spoil. 

In  order  to  gather  more  detailed  information  within  some  habitats,  "secon¬ 
dary"  transects  were  located  perpendicular  to  the  standard  or  special  tran¬ 
sects.  Sampling  stations  were  located  randomly  along  these  secondary  transects. 

Sampling  Frequency 

Field  data  to  corroborate,  and  expand  the  aerial  survey  of  the  terrestrial 
vegetation  was  completed  in  October. 


Note  that  the  figure  also  lists  the  various  environmental 
features  that  may  be  found  at  various  places  along  the 
transect. 

Source:  ESD  -  North  Star — Gudmundson,  1972 
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Table  1.  Description  of  Transects. 


Pool ; 

River 

Transect 

Pool 

Mile  Above 

Length 

Length 

Transect  Designation 

Cairo,  IL 

Azimuth 

In  Miles 

Azimuth  target.  Location 

USAF 

1  A 

Standard  Transect  UAA 

858.9 

86° 

.15 

SW  corner  of  Minneapolis  Water  Works  Bldg. 

J.  0 

Standard  Transect  UBB 

855.7 

278° 

.13 

Line  up  downstream  legs  of  tower  for  high  volt¬ 
age  line. 

LSAF 

Standard  Transect  UCC 

854.4 

52° 

.31 

Line  up  with  D/S  face  of  old  limestone  apt.  bldg. 

0.6 

Standard  Transect  LBB 

853.4 

175° 

.15 

Mooring  cell  ladder  on  R/B  nearest  lower  L/D. 

Pool  1 

7 

Standard  Transect  1AA 

853.1 

28° 

.15 

Center  of  high-rise  apt.  bldg,  on  R/B. 

Special  Transect  1XX 

851.1 

39° 

.21 

Gov’t,  daymark  Mile  851.1;  on  spoil  on  L/B 

Standard  Transect  IBB 

850.6 

46* 

.15 

Vertical  seam  on  Platteville  L.S.  on  left  bluff 

Special  Transect  1YY 

849.4 

99° 

Oval  pipe  opposite;  on  R/B  spoil  downstream  from 
Lake  St.  Bridge.  Mid-stream  azimuth  35°  to  WMIN 
radio  tower,  L/B. 

Standard  Transect  ICC 

848.0 

86° 

.20 

Line  up  downstream  face  of  high-rise  apt.  tower  on 
L/B  (720  River  Terrace). 

Pool  2 

Standard  Transect  2AA 

847.4 

263° 

.15 

Chimney  on  north  wing  (with  white, round  porch  of 

32.4 

Standard  Transect  2BB 

831.7 

264° 

1.10 

MN  Soldiers’  Home  Bldg. 

Gov’t.  (USCG)  daymark  Mile  831.7  R/B 

Special  Transect  2YY 

821. 3, R 

54' 

1.10 

Tall  smokestack  right  of  L/B  water  tower; 
transect  runs  from  mid-channel  to  R/B,  sampled  by 
Hokanson  in  1964. 

Standard  Transect  2CC 

815.5 

52° 

1.00 

Tip  of  peninsula  which  extends  0.35  mi.  upstream 

4D  #2. 

Special  Study  Area 

833. 2, R 

54° 

— 

Mi.  833.1  Gov’t  daymark,  22?-yr-old  R/B  spoil  site 

Special  Study  Area 

832. 0,L 

256° 

— 

Tower  for  high  voltage  line  on  R/B,  8?-yr-old 
spoil  site  4B. 

Special  Study  Area 

827. 7, R 

85° 

— 

Gov’t  daymark  Mi.  827.7,  2?-yr-old  spoil  site 

Minn.  R. 

Standard  Transect  MAA 

M24.8 

347° 

1.00 

Second  bend  above  Shakopee  (US  169)  Bridge 

26.4 

Standard  Transect  MBB 

HI  3.0 

335° 

1.05 

Gov’t,  daymark.  Mile  12.5 

Standard  Transect  MCC 

M3. 0 

128° 

.90 

Gov’t,  daymark.  Mile  2.9 

St . 
Croix 

Standard  Transect  SAA 

Special  Transect  SXX 

SC24.8 

305° 

.50 

White  bldg.  ,  right  bank. 

River 

SC16.6 

85° 

.50 

Upstream  edge  of  bldg,  at  Lakefront  Park. 

25.0 

Standard  Transect  SBB 

SC12. 3 

111° 

1.05 

Road  coming  down  bluff  to  beach. 

Special  Transect  SVY 

SC  6.4 

291° 

.38 

Shallow  dip  in  tree  line  on  right  bank 

Standard  Transect  SCC 

SC  0.7 

85° 

.90 

Fence  marking  upstream  boundary  of  public  beach  on 

left  bank. 
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Benthic  samples  were  collected  in  April  and  May  and  again  in  August  and 
September.  Water  quality  data  were  collected  in  September  and  early  November. 

III.  SUMMARY  OF  DATA  COLLECTION  POINTS  AND  TIMES 

Benthic  (bottom)  grab  samples  were  taken  on  standard  and  special  tran¬ 
sects  during  the  months  of  April  and  May  and  in  August.  Sediments  were  washed 
out  using  a  707  micron  standard  mesh  screen,  and  organisms  preserved.  Identi¬ 
fications  were  made  by  Mr.  David  Maschwitz ,  graduate  student  in  the  Depart¬ 
ment  of  Entomology,  Fisheries  and  Wildlife,  University  of  Minnesota. 

The  width  of  vegetation  zones  intersected  by  the  transects  was  measured 
and  one  meter  square  quadrats  and/or  point  quarter  stations  were  used  to  de¬ 
termine  the  abundance  of  plant  species.  Plant  species  identifications  were 
made  in  the  field,  and  checked  by  Dr.  Gerald  Ownby,  Curator  of  the  Herbarium, 
Department  of  Botany,  University  of  Minnesota. 

Field  data  and  pertinent  data  from  the  literature  are  presented  on  data 
sheets  in  Appendix  A, IV. 

IV.  DATA  SHEETS 


Table  1. 
Table  2. 
Table  3. 
Table  4. 
Table  5. 
Table  6. 
Table  7. 
Table  8. 
Table  9. 


Abundance  of  Plants  Found  in  the  River  Valleys,  1973. 

Partial  List  of  Plants  (BOR,  1972). 

Vegetation  of  Floodplain  and  Bluff  Habitats  (Cooper,  1947). 
Vegetation  of  Spring  Lake  Area  (Leisraan,  1959). 

Checklist  of  Mammals. 

Birds  of  the  Minneapolis-St .  Paul  Area  (Dodge,  et  al. ,  1971). 
Checklist  of  Birds  (Goddard). 

Summary  of  Chemical  Analyses  (NSP,  1971). 

Downstream  Profile  of  Turbidity  and  the  Effect  of  Dredging  and 
Navigation,  1973. 
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Table  10. 
Table  11. 
Table  12. 
Table  13. 
Table  14. 
Table  15. 
Figure  1. 


Plankton  Algal  Species  (NSP,  1971). 

Attached  Algal  Species  (NSP,  1971). 

Benthic  Animal  Abundance,  1973. 

Macroinvertebrate  animals  (NSP,  1971). 

Pish  in  Lake  St.  Croix  (Krosch,  1972). 

Estimated  Sport  Fishing  Catch  (Krosch,  1970). 

Annual  Volume  of  Sediment  Dredged  Within  Each  River  Mile, 
Arranged  by  Decade. 


rnmmmmmrnmmmtHt 
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Tabic  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area 


(P  -  present;  M  -  moderate;  D  -  dominant) 


Pool: 

Species  Transect: 

Trees  and  Shrubs 

ACERACEAE 

Acer  negundo 
Box  elder 

Acer  nigrum 
Black  maple 

Acer  rubrum 
Red  maple 

Acer  saccharimon 

Silver  or  soft  maple 

Acer  saccharum 

Sup,ar  or  hard  maple 

Acer  spicatum 
Mountain  maple 

Acer  sp. 

Maple 

ANACARDI ACE AE 

Rhus  glabra 
Smooth  sumac 

Rhus  radicans 
Poison  ivy 

Rhus  typhina 

Staghorn  sumac 


SAF 

Upper 

AA  BB  CC 


P  P  P 


Minn. 

Lower  1  2  River 


BB 

AA  BB  CC 

AA  BB  CC 

AA  BB  CC 

P 

P  P 

P  P 

P  P 

P 

P 

P 

P  P 

P 

P 

P 

P 

St.  Croix 
River 

AA  BB  YY  CC 


P  P 

P 


P  P 


Table  1 .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower 


Transect:  AA  BB  CC 
Trees  &  Shrubs  (cont'd.) 
BETULACEAE 

Alnus  inaana 

Speckled  alder 

Betula  papyri f 'era 

Paper  birch 

Carpinus  aaroliniana 
Blue  beech  or 
hornbeam 

Os  try  a  virginiana 
Ironwood  or  hop 
hornbeam 

CAPRI FOLIACEAE 

Diervilla  lonicera 
Bush  honeysuckle 

Lonicera  prolifer  a 
Grape  honeysuckle 

Lonicera  tatarica 

Tartarian  honeysuckle 

Sambucus  canadensis 
Common  elder 

Sambucus  pubens 

Red-berried  elder 

Symphoricarpos  occidentalis 

Wolf berry 

Symphoricarpos  orbiculatus 

Coralberry 

Viburnum  cassinoides 
Wild  raisin 

CELASTRACEAE 

Celastrus  scandens 

Climbing  uittersweet 


BB 


AA  BB  CC 


Minn. 

2  River 

AA  BB  CC I AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


P  P  P  P 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 


SAF 

Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Transect:  AA  BB  CC 

Trees  &  Shrubs  (Cont'd.) 

CORNACEAE 


BB 


AA  BB  CC 


AA  BB  CCIAA  BB  CC 


AA  BB  YY  CC 


Cornus  alterni folia 
Alternate- leaved 
dogwood 

Comus  racemosa 
Panicled  dogwood 

Comus  stolonifera 
Red-osier  dogwood 

CUPRESSACEAE 

Juniperus  virginiana 
Red  cedar 

Thuja  oocide'ntalis 
White  cedar 

FABACEAE  (LEGUMINOSAE) 

Amorpha  fruitioosa 
False  indigo 

Robinia  pseudo-acacia 
Black  locust 

FAGACEAE 

Quer'cus  alba 
White  oak 

Quercus  macrocarpa 
Bur  oak  or  mossycup 
oak 

Quercus  borealis 

Northern  red  oak 

Quercus  velutina 
Black  oak 


P 


P  P 


P 

P 


P 


P 


P 


P 


P  P 


P 


Quercus  sp. 
Oak 


P 


Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Species  Transect:  AA  BB  CC 

Trees  &  Shrubs  (Cont'd.) 

JUGLANDACEAE 

Cary  a  cordiformis 

Bitternut  hickory  P 

LEGUMINOSAE:  see  FABACEAE 


BB  I  AA  BB  CC 


AA  BB  CC 


AA  BB  CC  IAA  BB  YY  CC 


MORACEAE 

Morus  rubra 

Red  mulberry 


P 


OLEACEAE 

Fraxinus  nigra 
Black  ash 

Fraxinus  pennsylvanica 
var.  subintegerrvna 

Green  ash  P 

Fraxinus  sp. 

Ash  P  P 

PINACEAE 

Larix  laricina 
Tamarack 
Picea  canadensis 
White  spruce 

Pinus  resinosa 
Red  pine 

Pinus  strobus 
White  pine 


P  P 


P 


P  P 


P 


P  P  P  P 


P 


P 
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Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 
Transect : 


SAF 

Upper  Lower 


Species  Transect:  AA  BB  CC 

Trees  &  Shrubs  (Cont'd.) 

ROSACEAE 

Amelanohier  huronensis 

Service-berry , 

Shadbush) 

Amelanohier  spp. 

Juneberry 

Crataegus  spp. 

Thorn-apple 

Physocarpus  opulifolius 
Ninebark 

Prunus  ameriaana 
Wild  plum 

Prunus  pensylvaniaa 
Pincherry 

Prunus  serotina 
Black  cherry 

Prunus  virginiana 
Choke-cherry 

SAL1CACEAE 

Populus  deltoides 

Cottonwood  M  D  P 

Populus  grandidentata 
Bigtooth  aspen 

Populus  balsamifsra 
Balsam  poplar 

Populus  tremuloides 

Quaking  aspen  P 

Populus  sp. 

Aspen  P 


BB 


AA  BB  CC 


AA  BB  CC 


Minn. 

River 

AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


P  P  P 


P 

P 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 


Upper  Lower 


Minn.  St.  Croix 
River  River 


Species 


Transect:  AA  BB  CC  BB  AA  BB  CC  lAA  BB  CClAA  BB  CC  lAA  BB  YY  CC 


Trees  &  Shrubs  (Cont'd. 

SALICACEAE  (Cont'd.) 

Salix  alba 

White  willow 

Salix  amygdaloid.es 
Peach-r leaved  willow 

Salix  humilis 

Small  pussy-willow 

Salix  interior 
Sandbar  willow 

Salix  nigra 
Black  willow 

Salix  spp. 

Willows 

TAXACEAE 

Taxus  canadensis 

Yew 

TIL1ACEAE 

Tilia  americana 

American  basswood 

ULMACEAE 

Celtis  oocidentalis 
Hackberry 

Ulmus  americana 
American  elm 

Ulmus  pumila 
Dwarf  elm 


PPPP  PPPP 


P  P  P  P  P 


i 
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Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 


Upper  Lower 


Species  Transect:  AA  BB  CC 

Trees  &  Shrubs  (Cont'd.) 

ULMACEAE 
Ulmus  rubra 

Slippery  elm  P 

Ulmus  sp. 

Elm  P 

Vines  (lianas) 

VITACEAE 

Parthenooissus  quinque- 
folia 

Virginia  creeper  P  P 

Vitis  riparia 

Riverbank  grape  P  D 

Herbs 

AIZOACEAE 

Mollugo  verticillata 
Carpetweed 

ALISMACEAE 

Sagittaria  sp. 

Arrowhead 

AMARANTUACEAE 

Maranthus  tamarincus 
(or  tuber culata) 

Amaranth  P 

APOCYNACEAE 

Apooynm  androsaemi  folium 
Dogbane 


BB 


AA  BB  CC 


P  P  P 


AA  BB  CC 


Minn. 

River 

AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


P  P  P 


P  P 


A-16 


Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Minn. 

St.  Croix 

Pool: 

Upper  Lower 

1 

2 

River 

River 

Species 


Transect:  AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


AA  BB  YY  CC 


Herbs  (Continued) 


ARACEAE 

Arisaema  triphyllum 
Jack-in-the-pulpit 

Spathyema  foetida 
Skunk  cabbage 


ARALIACEAE 

Arabia  nudioaulis 
Wild  sarsaparilla 

Panax  quinquefolius 
Ginseng 

Panax  trifolius 
Dwarf  ginseng 

Hedera  helix 
English  ivy 

ARISTOLOCHIACEAE  ' 

Asarwn  canadense 

Canadian  wild  ginger 

AS  CLEPI ADACEAE 

Asclepias  exaltata 
Tall  milkweed 

Asclepias  ovalifolia 
Oval-leafed  milkweed 

Asclepias  syriaca 
Common  milkweed 

Asclepias  tuberose 

Butterf lyweed 

Asclepias  verticillata 
Whorl- leaved  milkweed 


I* 


P  P  P 


P 
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Table  1  . 


Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Upper  Lower 


Species  Transect:  AA  BB  CC 

Herbs  (Continued) 

BALS AMI NACEAE 

Impatiens  sp. 

Jewelweed 

BORAGINACEAE 

Hackelia  virginiana 
Beggar's  lice 

Lappula  redowskii 
Stickseed 

Lithospermum  oanescens 
Puccoon,  Indian-paint 

Lithospermum  carolinense 
Puccoon 

Lithospermum  inaisum 
Puccoon 

Onosmodium  molle 

Marble-seed,  False 
grorawell 

Myosotis  sp. 

Forget-me-not 

CAMPANULACEAE 

Campanula  rotundi folia 

Harebell 

Lobelia  sp. 

Lobelia 

CAPPARI DACE AE 

Polanisia  tvaahysperma 

Rough-seeded 
clamyweed 


BB 


AA  BB  CC 


Minn. 

2  River 

AA  BB  CClAA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


P  P 


w 
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Table  1.  Abundance  of  Plants  Found  In  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 


SAF 

Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Species 


Transect: 


AA  BB  CC 


BB 


Herbs  (Continued) 


CAPRI FOLIACEAE 

Triostevm  perfoliatum 
Horse- gentian 

CARYOPHYLLACEAE 

Cerastim  arvense 
Field  chickweed 

Cerastium  nutans 
Nodding  chickweed 

Cerastium  vulgatum 
Common  mouse-ear 
chickweed 

Saponaria  officinalis 

Soapwort,  Bouncing  bet 

Stellaria  aquatiaa 
Water  chickweed 


CERATOPHYLLACEAE 

Ceratophyllum  demersum 
Coontail 

CHENOPODIACEAE 

Cheriop odium  album 

White  pigweed  P 

Chenor  :-d  ium 
gigantospermum 

Pigweed  P 

Corispermum  hyssopi folium 

Hyssop- leaved  pigweed  p 

Cycloloma  atriplioi folium 
Winged  pigweed 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


AA  BB  YY  CC 
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Tabic  1 .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Species 

Herbs  (Continued) 


Pool: 
Transect : 


Upper  Lower 


AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


Minn. 

River 

|AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


CISTACEAE 

Helianthemum  bicknellii 
Fros tweed 

C0MMEL1NACEAE 

Tradescantia  bract eata 
Bracted  spiderwort 

Tradescantia  ocaidentalis 
Western  Spiderwort 

COMPOS ITAE 

Achillea  millefolium 
Yarrow 

Ambrosia  artemisii folia 
Common  ragweed  P 

Ambrosia  sp. 

Ragweed  P 

Antennaria  plantagini- 
folia 

Pussytoes 

Anthemis  cotula 
Mayweed 

Arctium  minus 
Burdock 

Artemisia  biennis 

Biennial  wormwood  P 

Aster  novae-angilae 
New  England  aster 

Aster  spp. 

Aster 


P 


P 


P 


P 


D  P 


P  P 


P 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 


SAF 

Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Species  Transect: 

Herbs  (Continued) 

COMPOSITAE  (Continued) 

Bidens  beokii 
Water  marigold 

Bidens  connata 
Beggar's  ticks 

Bidens  sp. 

Bur  marigold 

Carduus  nutans 
Musk  thistle 

Cirsium  arvense 
Canada  thistle 

Crepis  tectorwn 
Hawk's  beard 

Erigeron  annuus 
Daisy  fleabane 

Erigeron  canadensis 
Horseweed 

Erigeron  philadelphicus 
Fleabane 

Erigon  pulchellus 
Robin's  plantain 

Erigeron  strigosus 

White”top 

Ev.patoriim  maculatum 

Joe-Pye  weed 

Eupatorim  perfoliatum 
Thoroughwor  t. 

Eupatorium  rugosum 
White  snakeroot 


AA  BB  CC 

BB 

AA  BB  CC 

AA  BB  CC 

AA  BB  CC 

P 

P 

P  P 

P 

P 

P 

P 

P 

P 

P 

P 

DPP 

P 

P  P  P 

AA  BB  YY  CC 


A-21 


Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect: 

Herbs  (Continued) 

COMPOSITAE  (Continued) 

Grindelia  squarrosa 
Curlycup-gumweed 

Heliccnthus  oooidentalis 

Western  sunflower 

Helianthus  petiolarus 
Petioled  sunflower 

Reliopsis  helianthoides 
Ox-eye 

Krigia  biflora 

Dwarf  dandelion 

Lactuca  sp, 

Lettuce 

Prenanthes  alba 
Rattlesnake  root 

Ratibida  pirmata 
Conef lower 

Rudbeckia  hirta 
Black-eyed  Susan 

Seneoio  pauperculus 
Ragwor  t 

Senecio  plattensis 
Ragwort 

Silphivm  perfoliatum 
Cup-plant,  Rosinweed 

Solidago  altissima 
Tall  goldenrod 

Solidago  flexicaulis 
Zig-zag  goldenrod 


SAF 

Upper  Lower 


AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


Minn. 
River 

AA  BB  CC 


P  P 


St.  Croix 
River 

[AA  BB  YY  CC 
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Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Upper  Lower 


Pool: 

Species  Transect:  AA  BB  CC 

Herbs  (Continued) 

COMPOSITAE  (Continued) 

Solidago  gigantea 

Giant  goldenrod  P 

Solidago  gramini folia 

Grass-leaved  goldenrod 

Solidago  nemoralis 
Gray  goldenrod 

Solidago  so. 

Goldenrod  P 

Taraxacum  officinale 

Dandelion  P 

Vemenia  fasciculata 
Western  ironweed 

Xanthium  italicum 

Common  cocklebur  P  P 

CRUCIFERAE 

Berteroa  incana 
Hoary  alyssum 

Brassica  nigra 
Black  mustard 

Cardamine  pensylvanica 

Bitter  cress 

Hesperis  matronalis 
Dames  violet 

Lepilium  virginicxm 

Poor-man's  pepper  P 

Nasturtium  officinale 

Watercress 


BB 


1 

AA  BB  CC 


AA  BB  CC 


P  P 


Minn. 

River 

AA  BB  CC 


P  P  P 


St.  Croix 
River 

AA  BB  YY  CC 


P  P  P  P 


Pr  P 


Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cipies  Area  (Continued) 


I 

Pool: 

Species  Transect: 

Herbs  (Continued) 

CRUCIFERAE  (Continued) 

Rorippa  islandica 
Icelandic  yellow 
cress 

Rorippa  obtusa 

Obtuse  yellow  cress 

Unidentified  sp. 

CUCURBITACEAE 

Sicyos  angulatus 
Bur-cucumber 


CYPERACEAE 

Carex  aenea 
Sedge 

Carex  annectens 
Sedge 

Carex  cephalophora 
Oval-headed  sedge 

Carex  communis 
Sedge 

Carex  stenophylla 
Involute-leaved 
sedge 

Carex  laxiflora 
Sedge 

Carex  lurida 
Sedge 

Carex  meadii 


SAF 

Upper  Lower 


Minn. 

River 


St.  Croix 
River 


AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC  AA  BB  YY  CC 


Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Species  Transect:  AA  BB  CC 

Herbs  (Continued) 

CYPERACEAE 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


AA  BB  YY  CC 


Carex  normalis 
Sedge 

Coer  ex  sartuellii 
Sartwell’s  sedge 

Carex  stipata 

Awl-fruited  sedge 

Car  ex  icnbeltata 
Sedge 

Carex  vulpinoidea 
Fox  sedge 

Cyperus  filieulmis 
Galingale 

Cyperus  inflexus 
(or  aristotus ) 

Awned  cyperus 

Cyperus  orbiculari 
Galingale 

Cyperus  schueinitsii 
Galingale 

Cyperus  sp. 

Galingale 

Eleoaharis  palustris 

Spike-rush 

Hemicarpha  micrantka 
Least  hemicarpha 

Scirpus  americanus 

Sword  grass 


P 

P 


P 


P 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect: 

Herbs  (Continued) 

CYPERACEAE 

Soirpus  atrovirens 
Georgian  bulrush 

Soirpus  cyperinus 
Woolgrass 

Soirpus  rubrotinotus 

Bulrush 

Soirpus  validus 
Giant  bulrush 

Unidentified  sp. 

DIOS CORE ACE AE 

Dioscorea  villosa 

Wild  yam 

EQUISETACEAE 

Equisetum  arvense 
Field  horsetail 

•  Equisetm  hyerr.ale 
Scouring  rush 

Equisetum  pro.tense 
Meadow  horsetail 

EUPHORBIACEAE 

Euphorbia  coroltata 
Flowering  spurge 

Euphorbia  cyparissias 
Cypress  spurge 


SAF 

Upper  Lower 


AA  BB  CC 


AA  BB  CC 


Minn. 

River 

AA  BB  CC 


P  P  P 


St.  Croix 
River 

AA  BB  YY  CC 


Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Table  1.  Abundance  of  Plants  Pound  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect: 

Herbs  (Continued) 

GUTTI FERAE 

Hypericum  sp. 

St.  John's~wort 

GRAMINEAE 

Agrostis  palustris 
Creeping  bentgrass 

Bouteloua  curtiper.dula 
Side-oats  grama 

Calamagrostis  canadensis 


Reed  bentgrass  P 

Echinochloa  sp.  D 

Elymus  canadensis 
Canadian  wild  rye 

Elymus  virginicus 

Virginian  wild  rye  P 

Eragrostis  hirsuta 

Hairy  love-grass  P 

Eragrostis  hypnoides 

Creeping  love-grass  D 

Eragrostis  pectinacea 

Pursh's  love-grass  D 


Glyceria  grandis 
Reed  meadow-grass 

Glyceria  striata 
Fowl  meadow-grass 

Panicun  capillar e 

Witch  grass  M 

Panicum  depauperatum 

Panic  grass 


SAF 

Upper  Lower 


AA  BB  CC 


BB 


Minn. 


1 

2 

River 

AA  BB  CC 

AA  BB  CC 

AA  BB  CC 

P 

P  P 

P 

P 

P 

P 

P  D 

P 

M  P 

P 

P  P 

St.  Croix 
River 

AA  BB  YY  CC 


P 


P 


Table.  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower  1 


Minn. 
2  River 


Species : 


Transect : 


AA  BB  CC 


BB 


Herbs  (Continued) 


GRAMINEAE  (Continued) 

Panicum  dichotcmiflorum 
Spreading  witch  grass  P 

Panicum  virgatum 
Switch  grass 

Phalaris  arundinacea 
Canary  grass 

Poa  palustris 

Fowl  meadow-grass  P 

Poa  pratensis 
Blue  grass 

Setaria  viridic 

Green  foxtail  P 

Setaria  sp. 

Bristly  foxtail 

Spartina  pectinata 
Prairie  cord  grass 

Unidentified  sp.  D 

HYDRO  C11ARITACEAE 

Vallisneria  spiralis 
Wild  celery 

HYDROPHYLLACEAE 

Ellisia  nyctelea 
(No  common  name) 


HydrophylUcn  appendicu- 

latum 

Virginia  waterleaf 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 
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Table  1  .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect: 

Herbs  (Continued) 

HYPERICACEAE 

Hypericum  perforatum 

St.  John's-wort 

Hypericum  punctatum 
Spotted  St.  John's- 
wort 

IRIDACEAE 

Sisijrinchium  campestre 
Blue-eyed  grass 

JUNCACEAE 

Juncus  balticus 
Spikerush 

Juncus  compressus 
Spikerush 

Juncus  effusus 
Spikerush 

Juncus  longistylis 
Spikerush 

Juncus  secundus 

Spikerush 

LAB I AT AE 

Galeopsus  tetrahit 

Hemp-nettle 

Glecoma  hedcracea 
Creeping  Charlie 

Hedeoma  hispida 
Mock  pennyroyal 


SAF 

Upper 

Lower  1 

2 

Minn. 

River 

AA  BB  CC 

BB 

AA  BB  CC 

AA  BB  CC 

AA  BB  CC 

St.  Croix 
River 

AA  BB  YY  CC 


Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Species 
Herbs  (Continued) 
LI LI ACE AE 


Pool: 
Transect : 


SAF 

Upper  Lower 


Minn. 

River 


St.  Croix 
River 


AA  Rg  CC 


Allium  cemuum 
Wild  onion 


Lilium  superbum 
Turk's-cap  lily 


Maianthemum  canadense 
Wild  lily-of-the- 
valley 


Smilacina  spp. 

False  Solomon's 
seal 


Smilax  sp. 
Greenbrier 


Trillium  spp. 
Trillium 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


AA  BB  YY  CC 


P 

P 


LOBELIACEAE 

Lobelia  spiaata 
Highbelia, 
pale-spike  lobelia 

MENISPERMACEAE 

Menispemim  canadense 

Yellow  parilla 

NAJADACEAE 

Najas  sp. 

Naiad 

Zannichellia  palustris 
Horned  pondweed 
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Table  1 .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool : 

Species  Transect: 

Herbs  (Continued) 

NYCTAGINACEAE 

Mirabilis  hirsute/. 

Hairy  umbrellawort 

ONAGRACEAE 

Civcaea  quadrisulcata 
Tall  enchanter's' 
nightshade 

Epilobium  oiliatum 
Willow  herb 

Epilobium  paniculatum 

Willow  herb 

Oenothera  biennis 
Evening  primrose 

OPHIOGLOSSACEAE 

Botrychium  virginianum 
Rattlesnake  fern 

OSMUNDACEAE 

Osmunda  alaytoniana 
Cinammon  fern 

OXALIDACEAE 

Oxalis  dillenii 

Wood  sorrel 

Oxalis  striata 

Upright  wood  sorrel 

Oxalis  violaoea 

Violet  wood  sorrel 


SAF 

Upper  Lower 


AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


Minn. 
River 

AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower  1 


Minn. 
2  River 


Species 


Transect 


AA  BB  CC 


BB 


Herbs  (Continued) 


PAPAVERACEAE 

Sanguinaria  canadensis 

Bloodroot 


•  PHYRMACEAE 

Phyrma  leptostachya 
Lopseed 

PLANTAGINACEAE 

Plantago  major 

Common  plantain  M 

Plantago  rugelii 
Wood  plantain 

POLEMON I  ACE  AE 

Phlox  divaricata 
Blue  phlox 

Phlox  pilosa 
Phlox 

Polemonium  reptans 
Jacob's  ladder 

POLYGONACEAE 

Polygonum  ariculare 
Common  kno tweed 

Polygonum  coccineun 
Scarlet  smartweed 

Polygonum  pensylvanicwn 

Pennsylvania  smartweed 

Polygonum  sp. 

Smar  tweed  P 


AA  BB  CC 


P  P 


P  P  P 


St.  Cr  oix 
River 

(AA  BB  YY  CC 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect: 

Herbs  (Continued) 

POLYGONACEAE  (Cont'd.) 

Rumex  acetosella 
Sheep  sorrel 

Rumex  crispus 
Curled  dock 

Rumex  mexicanus 
Mexican  dock 

Rumex  sp. 

Dock 

POLYPODIACEAE 

Adi  centum  pe  datum 
Maidenhair  fern 

Cystoperis  fragilis 
Fragile  bladder-fern 

PRIMULA CEAE 

Lyeimaahia  nummularia 
Moneywor  t 

Lysimaehia  ciliata 
Loosestrife 

RANUNCULACEAE 

Anemone  canadensis 
Canadian  amenome 

Anemone  caroliniana 
Carolina  anemone 

Anemone  cylindrica 

Thimble weed 

Anemone  quinquefolia 
Wood  anemone 


SAF 

Upper  Lower 


AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


Minn. 
River 

AA  BB  CC 


St.  Croix 
River 

|AA  BB  YY  CC 


P  P  P 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool: 

Species  Transect : 

Herbs  (Continued) 


SAF 


Upper  Lower 


AA  BB  CC 


BB 


1 

AA  BB  CC 


2 

[AA  BB  CC 


Minn.  St.  Croix 
River  River 


lAA  BB  CC 


AA  BB  YY  CC 


RANUNCULACEAE 

Anemone  virginiana 

Thimbleweed 

Anemone  sp. 

Anemone 

Anemonella  thalictroides 
Rue  anemone 

Aquilegia  canadensis 
Columbine 

Delphinium  virescens 
Larkspur 

Hepatica  acutiloba 

Liverleaf,  hepatica 

Hepatica  americana 
Liverleaf,  hepatica 

Ranunculus  acris 
Tall  buttercup 

Ranunculus  abortivus 
Kidneyleaf  buttercup 

Ranunculus  aquatilis 
White  water-crowfoot 

Ranunculus  pensylvanicus 
Bristly  crowfoot 

Ranunculus  rhomboideus 

Prairie  buttercup 

Ranunculus  scleratus 
Cursed  crowfoot 

Ranunculus  septentrio- 
nalis 

Swamp  buttercup 


P  P  P  P 


P 


I 


Table  1 .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


SAF 

Pool:  Upper  Lower  1 


Minn. 
2  River 


Species 


Transect:  AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


Herbs  (Continued) 

ROSACEAE 

Potentilla  reata 

Upright  cinquefoil 

Potentilla  simplex 

Old-field  cinquefoil 

Potentilla  sp. 
Cinquefoil 

Rosa  blanda 

Smooth  wild  rose 

Rosa  suffulta 

Hairy  prairie  rose 

Rosa  sp. 

Rose 

Rubus  oaoidentalis 
Black  raspberry 


P 


P 


P 


P 


RUBIACEAE 

Galium  boreale 

Northern  beds tr aw 

Galiim  tvifidum 
Small  bedstraw 

Houstonia  longi folia 

Bluet 

SANTALACEAE 

Comandra  umbellata 
Bastard  toadflax 


St.  Croix 
River 

!aA  BB  YY  CC 
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Table  1.  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool : 


Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Species 


Transect:  AA  BE  CC  BB  AA  BB  CC  AA  BB  CC  AA  BB  CC  [AA  BB  YY  CC 


Herbs  (Continued) 

RANUNCULACEAE  (Cont'd.) 

Ranunculus  sp. 

Buttercup 

Thalictrum  dasycarpum 

Purple  meadow-rue 

Thalictrum  sp. 
Meadow-rue 

RHAMNACEAE 

Ceanothus  americanus 
New  Jersey  tea 


ROSACEAE 

Agrimonia  pubescens 
Cocklebur 

Alchemilla  sp. 

Lady's  mantle 

Fragaria  vesca 
Wild  strawberry 

Geum  canadense 
White  avens 

Geum  laciniatum 
Avens 

Geum  triflonon 

Three-flowered  avens 

Potentilla  argentea 
Silvery  cinquefoil 

Potentilla  arguia 

Tall  cinquefoil 

Potentilla  norvegica 
Rough  cinquefoil 
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Table  1  .  Abundance  of  Plants  Found  In  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool : 

Species  Transect: 

Herbs  (Continued) 

SAXIFRAGACEAE 

Heuchera  americana 

Alumroot 

Heuchera  ri chords onii 
Richardson's  alumroot 

Hibes  sp. 

Currant 

S  CROPHULARI ACEAE 

Besseija  bullii 

(No  common  name) 

Linaria  vulgaris 
Butter-and-eggs 

Mirnulus  glabratus 
Monkey  -flower 

Mimulus  ringens 
Square-stemmed 
monkey -flower 

Penstemon  gracilis 
S lender-leaved 
beard-tongue 

Penstemon  grandiflorus 
Large- flowered 
beard- tongue 

Seraph  \  1 1  crj  *  i  a  l  an  as  olata 

Figwort 

Verbaacw,  thapsus 

Mullein 

Veronica  anericana 

Speedwell 

Veronicas  trim  virginicum 

Culver's  root 


SAF 
Upper 
AA  BB  CC 


Lower 


BB 


AA  BB  CC 


AA  BB  CC 


Minn . 
River 

AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 


Unidentified  sp. 


P 
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Table  1.  Abundance  of  Plants  Found  In  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Pool : 

Species  Transect: 

Herbs  (Continued) 

SOLANACEAE 

Phy salts  heterophylla 
Clamuy  ground-cherry 

Phy satis  longi folia 

Ground- cherry 

Solanvm  nigrum 
v ar .  amcricana 

Black  nightshade 

SPARGANIACEAE 

Spargahiun 

Bur-reed 

TYPHACEAE 

Typha  lat-i  folia 

Cattail 

UMBELLXFERAE 

Angelica  atropurpurea 
Alexander 

Cryptotaenia  canadensis 

Wild  chervil 

Heracleum  lanatwn 
Cow  parsnip 

Osmorhiaa  longistylis 

Sweet  cicely 

Pastinaca  saliva 
Wild  parsnip 

Sanicula  marilandica 
Black  snakeroot 

Zi?,ea  aurea 

Golden  alexander 


SAF 

Upper  Lower 


AA  BB  CC 


BB 


A A  BB  CC 


AA  BB  CC 


Minn. 
River 

AA  BB  CC 


St.  Croix 
River 

AA  BB  YY  CC 
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Table  1  .  Abundance  of  Plants  Found  In  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Species 


Pool: 
Transect : 


SAF 


Upper  Lower 


AA  BB  CC 


tBB 


1 

AA  BB  CC 


2 

[AA  BB  CC 


Minn. 

River 

lAA  BB  CC 


Herbs  (Continued) 


URTICACEAE 

Boehmeria  cylindrica 

False  nettle 

Pccrietaria  pensylvanica 
Pennsylvania  pelli- 
tory  P  D 

Urtica  dioioa 

Stinging  nettle 

Laportia  canadensis 

Canadian  wood-nettle 

Unidentified  sp.  P 

VERBENACEAE 

Verbena  bracterata 

Large-bracted  vervian  P 

Verbena  hastata 
Blue  vervain 

Verbena  simplex 
Vervain 

Verbena  strict  a 
Hoary  vervain 

Verbena  urtici folia 
White  vervain 

VIOLACEAE 

Viola  pedata 

Bird's-foot  violet 

VITACEAK 

Parthenocissus  inserta 
Thicket  creeper , 
woodbine 


P 


St.  Croix 
River 

AA  BB  YY  CC 
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Table  1 .  Abundance  of  Plants  Found  in  the  River  Valleys 
in  the  Twin  Cities  Area  (Continued) 


Species 


Pool: 


SAF 

Upper  Lower  1 


Minn.  St.  Croix 
2  River  River 


Transect:  AA  BB  CC 


BB 


AA  BB  CC 


AA  BB  CC 


AA  BB  CC 


AA  BB  YY  CC 


Herbs  (Continued) 

HEP ATI CAE 
(Liverworts) 


P 


MUSCI  (mosses) 


P  P  P  P 
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Table  2  •  Partial  List  of  Plants  of  the  Lower  St.  Croix  River 
Valley  (Taylors  Falls  to  Prescott)  (BOR,  1972) 

(common  names  in  parenthesis) 

ACERACEAE 

Acer  negundo  (Box  Elder) 

Acer  nigrum  (Black  Maple) 

Acer  rub rum  (Red  Maple) 

Acer  saccharinum  (Silver  Maple  or  Soft  Maple) 

Acer  saccharum  (Sugar  Maple) 

Acer  spicatum  (Mountain  Maple) 

AIZOACEAE 

Mollugo  verticillata  (Carpetweed) 

ALISMACEAE 

Sagittaria  sp.  (Arrowhead) 

ANACARD I AC  EAE 

Rhus  glabra  (Smooth  Sumac) 

Rhus  radicans  (Poison  Ivy) 

APOCYNACEAE 

Apocynum  androsaemifolium  (Dogbane) 

ARACEAE 

Arisaema  triphyllum  (Jack-in-the-Pulpit) 

Symplocarpus  foetida  (Skunk  Cabbage) 

ARALIACEAE 

Aralia  nudicaulis  (Wild  Sarsaparilla) 

Panax  quinquefolius  (Ginseng) 

Panax  trifolius  (Dwarf  Ginseng) 

ASCLEPTADACEAE 

Asclepias  exaltata  (Tall  Milkweed) 

Asclepias  ovalifolia  (Oval-leafed  Milkweed) 

Asclepias  syriaca  (Common  Milkweed) 

Asclepias  tub c rosa  ( Butter f ].y weed) 

Asclepias  verticillata  (Whorled-leafed  Milkweed) 
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Table  2.  Partial  List  of  Plants  (Continued) 

BETULACEAE 

Alnus  incana  (Speckled  Alder) 

Betula  papyri f era  (Paper  Birch) 

Carpinus  caroliniana  (Blue  Beech  or  American  Hornbeam) 

Ostrya  virginiana  (Ironwood  or  Hop  Hornbeam) 

BORAGINACEAE 

Hacke.lia  virgin.iana  (Beggar's  Lice) 

Lappularedowski i  (Stickseed) 

Lithospermum.  canescens  (Hoary  Puccoon) 

Lithospermuin  carolinense  (Hairy  Puccoon) 

Lithospermum  incisum  (Narrow-Leaved  Puccoon) 

Onosmodium  molle  (Marble-seed,  False  Cromwell) 

CAMPANULACEAE 

Campanula  rotundifolia  (Harebell) 

CAPRIFOLIACEAE 

Diervilla  lonicera  (Bush-Honeysuckle) 

Lonicera  prolifera  (Grape  Honeysuckle) 

Lonicera  tatarlca  (Tartarian  Honeysuckle) 

Sambucus  canadensis  (Common  Elder) 

Sambucus  pubens  (Red-berried  Elder) 

Symphoricarpos  occidentalis  (Wolfberry) 

Symphoricarpos  orbiculatus  (Coralberry) 

Triostium  perfoliatum  (Horse-Gentian, Feverwort,  Wild  Coffee) 
Virburnum  casslnoides  (Wild  Raisin) 

CARYOPHYLLACEAE 

Cerastium  arvense  (Field  Chickweed) 

Cerastium  nutans  (Nodding  Chickweed) 

Cerastium  vulgatum  (Common  Mouse-Eared  Chickweed) 

Saponaria  officinalis  (Soapwort.,  Bouncing  Bet) 

Stellaria  aquatica  (Water  Chickweed) 

CERATOPHYLLACEAE 

Ceratophyllum  demersum  (Coontail  or  Hornwort) 

CISTACEAE 

Helianthemnm  hicknellii  (Hoary  Fros tweed) 

COMMELINACEAE 

Tradescantia  bracteata  (Long-Bracted  Spiderwort) 

Tradescantia  occidentalis  (Western  Spiderwort) 


Table  2.  Partial  List  of  Plants  (Continued) 


COMPOSITAE 

Achillea  millefolium  (Common  Yarrow) 

Arctium  minus  (Common  Burdock) 

Antennaria  plantaginifolia  (Pussytoes  or  Plantain-Leaved  Everlasting) 
Anthemis  cotula  (Mayweed,  Fetid  Chamonile) 

Aster  novae-angilae  (New  England  Aster) 

Aster  spp.  (Aster) 

Bidens  beckii  (Water  Marigold,  Beggar's  Ticks) 

Bidens  connata  (Purple-Stemmed  Beggar's  Ticks) 

Carduus  nutans  (Musk-Thistle) 

Cirsium  arvense  (Canada  Thistle) 

Conyza  canadensis  (Horseveed) 

Crepis  tectorum  (Hawk' s-Beard) 

Erigeron  annuus  (Daisy  Fleabane) 

Erigeron  Philadelphicus  (Philadelphia  Fleabane) 

Erigeron  pulchellus  (Robin's  Plantain) 

Erigeron  strigosus  (White  Top  or  Slender  Daisy  Fleabane) 

Eupatorium  maculatum  (Joe-Pye  Weed) 

Eupatorium  perfoliatum  (Thoroughwort,  Common  Boneset) 

Helianthus  occidentalis  (Sunflower) 

Krigia  biflora  (Dwarf  Dandelion) 

Prenanthes  alba  (Rattlesnake-root) 

Ratibida  pinnata  (Gray-Headed  Cone flower) 

Rudbeckia  hirta  (Black-Eyed  Susan) 

Senecio  pauperculus  (Dwarf  Groundsel) 

Senecio  plattensis  (Ragwort,  Prairie  Ragwort) 

Silphium  perfoliatum  (Cup-Plant,  Rosin-Weed) 

Solidago  flexicaulis  (Zig-Zag  Goldenrod) 

Solidago  gigantea  (Giant  Goldenrod,  Lake  Goldenrod) 

Solidago  graminifolia  (Grass-Leaved  Goldenrod,  Bushy  A.) 

Solidago  nemoralis  (Eastern  Gray  Goldenrod) 

CONVALLARIACEAE 

Vagnera  Spp.  (Solomon's  Seal) 

CORNACEAE 

Cornus  alternifolia  (Green  Osier,  Alternate-Leaved  Dogwood, 

Pagoda  Tree) 

Cornus  racemosa  (Panicled  Dogwood) 

CRUCIFERAE 

Berteroa  incana  (Hoary  Alyssum) 

Cardamine  pennsylvanica  (Pennsy] vania  Bitter  Cress) 

Hesperis  matronalis  (Dame's  Violet) 

Nasturtium  officinale  (Watercress) 

Rorippa  obtusa  (Yellow  Cress) 


Table  2.  Partial  List  of  Plants  (Continued) 
CUPRKSSACEAE 

Juniperus  virginiana  (Red  Cedar) 

Thuja  occidentalis  (White  Cedar) 

CYPERACEAE 

Carex  acnea  (Sedge) 

Carex  annc.c.tens  (Sedge) 

Carex  ceph:ilophora  (Oval-Headed  Sedge) 

Carex  communis  (Sedge) 

Carex  eleocharis  (Involute-Leaved  Sedge) 

Carex  laxiflora  (Sedge) 

Carex  lurida  (Sedge) 

Carex  meadii  (Sedge) 

Carex  normalis  (Sedge) 

Carex  sartwellii  (Sartwell's  Sedge) 

Carex  stipata  (Awe-Fruited  Sedge) 

Carex  umbellata  (Sedge) 

Carex  vulpinoidea  (Fox  Sedge) 

Cyperus  i'iliculmis  (Slender  Cyperus,  Galingale) 

Cyperus  schweinit2ii  (Schweinitz's  Cyperus,  Galingale) 
Eleocharis  palustris  (Spike  Rush) 

Scirpus  amoricanus  (Sword  Grass,  Three-Square  Grass) 
Scirpus  atrovirens  (Bulrush) 

Scirpus  cyperinus  (Wool  Grass) 

Scirpus  rubrotinctus  (Bulrush) 

Scirpus  validus  (Giant  Bulrush) 

DIOSCOREACEAE 

Dioscorea  villosa  (Wild  Yam) 

EQUISETACEAE 

Equisetum  hyemale  (Tall  Scouring-Rush) 

Equisetum  pratense  (Meadow  Horsetail) 

EUPHORBIACEAE 

Euphorbia  corollata  (Flowering  Spurge) 

Euphorbia  cyparissias  (Cypress  Spurge) 

Euphorbia  glyptosperma  (Ridge-Seeded  Spurge) 

Euphorbia  nutans  (Eyebane) 


FABACEAE  or  LEGUMINOSAE 

Amorpha  canescens  (Prairie  Lead  Plant) 
Astragalus  crassicarpus  (Ground  Plum) 

Melilotus  alba  (White  Sweet  Clover) 
Petalostemum  candidum  Ophite  Prairie  Clover) 
Petalostemum  purpureum  (Purple  Prairie  Clover) 
Vicla  cracea  (Tufted  Vetch) 

Vicia  villosa  (Hairy  Vetch) 
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Table  2.  Partial  List  of  Plants  (Continued) 


FAGACEAE 

Quercus  alba  (White  Oak) 

Quercus  macrocarpa  (Eur  Oak  or  Mossycup  Oak) 
Quercus  rubra  (Red  Oak) 

Quercus  velutina  (Black  Oak) 


GERANIACEAE 

Geranium  spp.  (Wild  Geranium) 

GRAMINEAE 

Agrostis  palustris  (Creeping  Bentgrass) 

Bouteloua  curtipendula  (Side-Oats  Grama) 

Eragrostis  pectinaceae  (Pursh's  Love  Grass) 

Glyceria  grandis  (Reed  Meadow  Grass) 

Glyceria  striata  (Fowl  Meadow  Grass  or  Nerved  Meadow  Grass) 
Panicum  depauperatum  (Panic  Grass) 

Phalaris  arundinacea  (Reed  Canary  Grass) 

Poa  pratensis  (Kentucky  Blue  Grass) 


HYDROPHYLLACEAE 

Ellisia  nyctelea  (Ellisia) 

Hydrophyllum  appendiculatum  (Appendaged  Water leaf) 
HYPERICACEAE 

Hypericum  perforatum  (Perforated  St.  John's  Wort) 
Hypericum  punctatum  (Spotted  St.  John's  Wort) 

IRIDACEAE 

Sisyrinchium  campestre  (Prairie  Blue-Eyed  Grass) 
JUNCACEAE 

Juncus  balticus  (Spikerush) 

J uncus  compressus  (Spikerush) 

Juncus  effusus  (Spikerush) 

Juncus  longistylis  (Spikerush) 

Juncus  secundus  (Spikerush) 


LABIATAE 

Galcopsus  tetrahit  (Hemp-Nettle) 
Glocoma  hederacea  (Creeping  Charlie) 
Hedeoma  hispida  (Mock  Pennyroyal) 
Leonurus  cardiaca  (Motherwort) 

Lycopus  officinalis  (Water  Horehound) 
Lycopus  virginicus  (Bugleweed) 
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Table  2.  Partial  List  of  Plants  (Continued) 

Monarda  fistulosa  (Wild  Bergamot,  Horsemint) 
Nepcta  cataria  (Catnip) 

Prunella  vulgaris  (Selfheal) 

Scutellaria  lateriflora  (Mad-Dog  Skullcap) 
Scutellaria  parvula  (Skullcap) 

Teucriuin  canadense  (American  Germander) 


LEMNACEAE 

Lemna  spp.  (Duckweed) 

LILIACEAE 

Allium  cernuuin  (Nodding  Wild  Onion) 

Lillum  superbum  (Turk's-Cap  Lily) 

Maianthemum  canadense  (Wild  Lilly-of-the-Valley) 

Trillium  spp.  (Trillium) 

LOBELIACEAE 

Lobelia  spicata  (Highbelia,  Pale-Spile  Lobelia) 

NAJADACEAE 

Naj  as  sp.  (Naiad) 

Zannichellia  palustris  (Horned  Pondweed) 

NYCTAGINACEAE 

Oxybaphus  hirsutus  (Hairy  Umbrellawort) 

OLEACEAE 

Fraxinus  nigra  (Black  Ash) 

Fraxinus  pensylvanlca,  var.  subintegerrima  (Green  Ash) 

ONAGRACEAE 

Circaea  quadrisulrata  (Tall  Enchanter's  Nightshade) 

Epilohium  cilia  turn  (Willow  Herb) 

Epilohiuro  paniculatum  (Willow  Herb) 

Oenothera  biennis  (Common  Evening  Primrose) 

OPHIOGLOSSACEAE 

Botrychium  virginianum  (Rattlesnake  Fern  or  Virginia  Grape  Fern) 
OXALJDACKAE 

Oxalis  stricta  (Upright  Wood-Sorrel) 

Oxalis  violacea  (Violet  Wood-Sorrel) 
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Table  2.  Partial  List  of  Plants  (Continued) 
PAPAVERACEAE 

Sanguinaria  canadensis  (Blood root) 

PHYRMACEAE 

Pliyrma  leptustachya  (Lop seed) 

P INACE AE 

Lnrix  laricina  (Tamarack) 

Picea  canadensis  (White  Spruce) 

Pinus  resinosa  (Red  Pine) 

Pinus  st  rob  us  (White  Pine) 


PLANTACINACEAE 

riantago  major  (Common  Plantain) 

Plantago  Rugolii  (Wood  Plantain  or  Rugel's  Plantain) 

POLEMONI ACEAE 

Phlox  divarlcata  (Phlox) 

Phlox  pilosa  (Prairie  Phlox) 

Polcmonium  rcptans  (Jacob's  Ladder) 

POLYGONACEAE 

Polygonum  cocci.neum  (Scarlet  Smartweed  or  Swamp  Smartwe.ed) 
Rumex  acetosella  (Sheep-Sorrel) 

Rumex  crispus  (Yellow-Dock  or  Curled-Dock) 


I 


POLYPOD IACEAE 

Adiantum  pedatum  (Maiden  Hair  Fern) 
Cystopteris  fragilis  (Bladder  Fern) 

PRIMULACEAE 

Lysimachia  numroularia  (Moneywort) 
Lyslmachia  cillata  (Fringed  Loosestrife) 

RANUNCULACEAE 

Anemone  canadensis  (Canadian  Anemone) 
Anemone  carollniana  (Carolina  Anemone) 
Anemone  cylindrica  (Thimble  Weed) 

Anemone  quinquefo lia  (Wood  Anemone) 
Anemone  virgiriana  (Tali  Thimble  Weed) 
Anemonella  thalictroides  (Rue  Anemone) 
Aquilegia  canadensis  (Wild  Columbine) 
Delphinium  virescens  (Prairie  Larkspur) 
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Table  2.  Partial  List  of  Plants  (Continued) 

Hepatica  acutiloba  (Hepatica,  Sharp-Leaved  Llverleaf) 
Hepatica  americana  (American  Liverleaf,  Hepatica) 

Ranunculus  acris  (Tall  Buttercup) 

Ranunculus  abortivus  (Kidneyleaf) 

Ranunculus  aquatilis  (White  Water-Crowfoot) 

Ranunculus  pensylvauicus  (Bristly  Crowfoot  or  Buttercup) 
Ranunculus  rhomboideus  (Prairie  Buttercup  or  Crowfoot) 
Rannunculus  septentrionalis  (Swamp  Buttercup) 

Thalictrum  dasycarpum  (Purple  Meadow-Rue  or  Tall  Meadow-Rue) 

RHAMNACEAE 

Ceanothus  americanus  (New  Jersey  Tea) 


ROSACEAE 

Agrimonia  pubescens  (Cocklebur) 

Amelanchier  huronensia  (Service  berry,  Shadbush) 

Amelanchier  spp.  (Juneberry) 

Crataegus  spp.  (Thorn-Apple) 

Fragaria  vesca  (Wild  Strawberry) 

Geum  canadense  (White  Avens) 

Geum  lac  ini a turn  (Avens) 

Geum  triflorum  (Three-flowered  Avens) 

Physocarpus  opulifolius  (Ninebark) 

Potentilla  argentea  (Silvery  Cinquefoil) 

Potentilla  argua  (Tall  Cinquefoil) 

Potentilla  norvegica  (Cinquefoil) 

Potentilla  recta  (Upright  Cinquefoil,  Rough-Fruited  Cinquefoil) 
Potentilla  simplex  (Old-Field  Cinquefoil) 

Prunus  americana  (American  Wild  Plum) 

Prunus  pensylvanica  (Pin  Cherry) 

Prunus  Virginiana  (Choke  cherry) 

Rosa  blanda  (Smooth  Wild  Rose) 

Rosa  suffulta  (Wild  Rose) 

Rubus  occidenlalis  (Black  Raspberry) 

RUBIACEAE 

Galium  boreale  (Northern  Bedstraw) 

Galium  trifiduro  (Small  Bedstraw) 

Houstonia  longifolia  (Bluet) 

SALICACEAE 

Populus  deltoides  (Cottonwood) 

Populus  grandidentata  (Bigtooth  Aspen) 

Populus  tremuloides  (Quaking  Aspen) 

Salix  humilis  (Small  Pussy-Willow) 

Salix  interior  (Sand-bar  Willow) 

Salix  nigra  (Black  Willow) 

Salix  spp.  (Willows) 
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Table  2.  Partial  List  of  Plants  (Continued) 

SANTALACEAE 

Comandra  umbellata  (Bastard  Toadflax) 


SAXIFRAGACEAE 

Heuchera  hirsuticaulis  (Alum  Root) 
Heuchera  Richardsonli  (Alum  Root) 


SCROPHULARIACEAE 

Besseya  bullii  (no  common  name) 

Linaria  vulgaris  (Butter-and-Eggs) 

Mimulus  glabratus  (Monkey  Flower) 

Mimulus  ringens  (Square-Stemmed  Monkey  Flower) 
Penstemon  gracilis  (Slender-Leaved  Beard-Tongue) 
Penstemon  grandiflorus  (Large  Flowered  Beard-Tongue) 
Scrophularia  lanceolata  (Lance-Leaved  Figwort) 
Verbascum  Thapsus  (Great  Mullein) 

Veronica  americana  (Speedwell) 

Veronicas trum  virginicum  (Culver's  Root) 

SOLANCEAE 

Physalis  heterophylla  (Clammy  Ground  Cherry) 

Physalis  longifolia  (Ground  Cherry) 

SPARGANACEAE 

Sparganium  (Bur-Reed) 

TILIACEAE 

Tilia  americana  (American  Basswood  or  Linden) 


TYPHACEAE 

Typha  latifolia  (Broad-Leaved  Cattail) 

ULMACEAE 

Celtis  occidentalis  (Hackberry) 

Ulmus  americana  (American  Elm) 

Ulmus  rubra  (Slippery  Elm) 

UMBELLIFERAE 

Angelica  atropurpurea  (Alexander) 

Cryptotaenia  canadensis  (Wild  Chervil,  Canadian  Honewort) 
Heracleum  lanatum  (Cow  Parsnip) 

Osmorhiza  longistylis  (Anise-Root,  Smooth  Sweet  Cicely) 
Pastinaca  sativa  (Wild  Parsnip) 

Sanicula  marilandica  (Black  Snakeroot) 

Zizea  aurea  (Golden  Alexander) 
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Table  2.  Partial  List  of  Plants  (Continued) 

URTICACEAE 

Boehmeria  cylindrica  (False  Nettle) 

Urtica  diolca  (Stinging  Nettle) 


VALLISNERIACEAE 

Vallisneria  spiralis  (Wild  Celery) 


VERBENACEAE 

Verbena  bracteata  (Vervain) 

Verbena  hastala  (Blue  Vervain) 
Verbena  simplex  (Vervain) 

Verbena  stricta  (Hoary  Vervain) 
Verbena  urticifolia  (White  Vervain) 


VIOLACEAE 

Viola  pedata  (Birdsfoot,  Pansy  Violet) 
VITACEAE 

Vitis  riparia  (Winter-Grape,  Frost  Grape) 


A-52 


Table  3 


Vegetation  of  Floodplain  (old  dredge  spoil)  and  Bluff 
Habitats  on  the  Minnesota  River  (Cooper,  1947). 


Trees 

Acer  ncgundo 
Acer  saccliarinum 
Fraxinus  nigra 
Fraxinus  pennsylvanica 
Fraxinus  sp. 

Populus  deltoides 
Salix  amygdaloides 
Ulmus  americana 
Ulmus  rubra 


Box  elder 

Soft  (Silver)  Maple 
Black  ash 
White  ash 
Ash 

Cottonwood 
Peach-leaved  willow 
American  elm 
Slippery  elm 


Shrubs 

Cornus  stolonifera 
Cornus  racemosa 
Salix  longifolia 
Sambucus  canadensis 
Vitis  riparia 


Red  osier  dogwood 
Racemose  dogwood 
Willow 
Common  elder 
River-bank  grape 


Herbs 

Acalypha  rhombodia 
Anemone  virginiana 
Aster  lateriflorus 
Aster  sp. 

Bidens  sp. 

Boehmeria  cylindrica 
Boltonia  latisquama 
Carex  gracilima 
Cuscuta  sp. 

Elymus  virginicus 
Eupatorium  perfolintum 
Geum  sp. 

Helenium  autumnale 
Heuchera  richardsonii 
Laportia  canadensis 
Lathyrus  sp. 

Leers i a  oryzoides 
Lycopus  virginicus 
Menispermum  canadcnse 
Mentha  sp. 

Physos legia  spcciosa 

Plantago  major 
Oryzopsis  sp. 

Stachys  aspera 
Urtica  gracilis 


Three-seeded  mercury 
Tall  anemone 
Calico  aster 
Aster 

Stick-tights 

False  nettle 

Small  headed  boltonia 

Sedges 

Dodder 

Virginia  wild  rye 
Common  bones et 
Avens 
Sneezeweed 
Alum  root 
Wood  nettle 
Wild  pea 
Rice  cut-grass 
Bugle  weed 
Moonseed 
Mint 

False  dragon-head 
Common  plantain 
Mountain-rice 
Rough  hedge  nettle 
Slender  wild  nettle 
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Table  4 


Vegetation  of  the  Spring  Lake  area 
(Data  from  Leisman,  1959). 


HABITAT:  Ravines  and  Bluffs  HABITAT:  River  Terraces  and  Uplands 


Trees  -  common 

American  elm  Ulmus  amer icana 
Slippery  elm  Ulmus  rubra 
Basswood  Tilia  americana 
Green  ash  Fraxinus  pennsylvanica 
var .  subintegerrima 
Box  elder  Acer  negundo 
Cottonwood  Populus  do  1 toides 
Red  cedar  Juniperus  virginiana 

-  present 

Ironwood  Ostrya  virginiana 
Butternut  Juglans  cinerea 
Oaks  (several)  Quercus  spp. 

Paper  birch  Betula  papyrifera 


Trees 

Northern  red  oak  Quercus 
borealis 

Pin  oak  palustris 

Bur  oak  Q.  macrocarpa 

American  elm  Ulmus 
americana 

Bitternut  hickory  Carya 
cordi formis 

Butternut  Juglans  cinerea 

Hackberry  Celtis  Occident 
alis 


Shrubs  -  common 

Red-berried  elder  Sambucus  pubens 
Missouri  gooseberry  Ribes  missouriense 
Prickly  gooseberry  Ribes  cynosbati 
Black  raspberry  Rubus  occidentalis 
Prickly  ash  Xanthoxylum  americanum 
Hazel  Corylus  americana 

-  present 

Wolfberry  Syraphoricarpos  occidentalis 

Herbs 

Yellow  jewelweed  Impatiens  pallida 
Nettle  Ur tica  procera 
Sweet  cicely  Osmorhiza  sp. 


Shrubs 

None 


Herbs 

Kentucky  bluegrass  Poa 
pratensis 
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Table  5.  Checklist  of  Mammals  Observed  in 

the  lower  Kinnickinnic  River  Valley 


Species 

Short-tailed  Shrew  Blarina  brevicauda 

Little  Brown  Bat  Myotis  lucifugus 

Raccoon  Procyon  lotor 

Mink  Mustela  vison 

Striped  Skunk  Mephitis  mephitis 

Badger  Ta;;idea  taxys 

Red  Fox  Vulpes  fulva 

Woodchuck  Marmota  monax 

Thirteen-lined  Ground  Squirrel  Citellus  t r ideceinlineatus 

Eastern  Chipmunk  Tamias  striatus 

Gray  Squirrel  Scirius  niger 

Red  Squirrel  Tamiasciurus  hudsonicus 

Fox  Squirrel  Sciurus  carolininsis 

Southern  Flying  Squirrel  Glaucomys  volans 

Plains  Pocket  Gopher  Geomys  bursarius 

Beaver  Castor  canadensis 

Prairie  White-footed  Deer  Mouse  Peromyscus  leucopus 
Woodland  White-footed  Deer  Mouse  Peromyscus  maniculatus 
Pennsylvania  Meadow  Mouse  Microtus  pennsvlvam'eus 
Prairie  Vole  Microtus  ochrogaster 

Muskrat  Ondatra  zibethica 

Woodland  Jumping  Mouse  Napaeozapus  insignis 
Cottontail  Rabbit  Sylvilagus  floridanus 
White-tailed  Deer  Odocoileus  virginianus 
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c 
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Species 


Habitat 


loon 

Red  -  throated  Loon 
HolbocJi's  Grebe 

A1 

A1 

A 

Horned  Grebe 

Al-2 

Eared  Grebe 

Al-2 

Pied -billed  Grebe 

A  2  -  3 

White  Pelican 

A1 

Double -cr.  Cormorant 

A1 

Great  P.luc  Heron 

A2-3 

American  Egret 

A2-3 

Green  Heron 

A3.B-5 

Bl. -cr.  Night  Heron  A2 

-3.C-1 

American  Cittern 

A2-3 

Least  Bittern 

A3 

Whistling  Swan 

A1 

Canada  Goose 

Al-2 

White -fronted  Goose 

Al-2 

Snow- Clue  Goose 

Al-2 

Mallard 

mm 

Black  Dock 

■9 

Cad  wail 

Hi 

Bn  Id  pate 

A 

American  Pintail 

A 

Green-winged  Teal 

A 

Blue- winged  Teal 

A2-3 

Cinnamon  Teal 

A2-3 

Shovclcr 

A2-3 

Wood  Duck 

Red  head 

A 

Ring-ncckcd  IXck 

A 

Canvas -back 

A 

Lesser  Scaup  Duck 

A 

Greater  Scaup  Dick 

A 

Golden -eye 

A1 

Barrows  Golden  eye 

A1 

Ruffle-head 

A1 

Old  Squaw 

Ai 

Will te -winged  Scoter 

A1 

Surf  Scoter 

Al 

American  Scoter 

Al 

Ruddy  Duck 

A2-3 

Hooded  Merganser 

A 

American  Merganser 

A 

Red- breasted  Merganser 

A 

Turkey  Vultnc 

F 

Swa Ilo'..'- tail  -.1  Kate 

F 

Go  shawk 

C 

Sharp-  shinned  Hawk 

C 
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Table  6  (Continued), 


Cooper's  Hawk 

Red- tailed  Hawk 

F. 

Red- shouldered  Hawk 

F. 

Habitat  Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.  Sept.  Oct. 


Broad -winged  Hawk 

F.C 

Rough -legged  Hawk 

F,  D 

Ferruginous  Rough -leg 

F.D 

Golden  Eagle 

F 

Bjld  Eagle 

F 

Marsh  Hawk 

F,  D 

Osprey 
Gyrfalcon 
Duck  Hawk 


Pigeon  Hawk 

F.C 

Sparrow  Hawk 

P, 

D 

Ruffed  Grous  - 

C 

Prairie  Chicken 

D 

Sharp-railed  Grouse 

B.D 

European  Partridge 

D 

Bob-white 

B2- 

Ring- necked  pheasant 

D 

Sandhill  Crane 

A2- 

D 

King  Rail 

A2-3 

Virginia  Rail 

A2- 

3 

Sora 

A2- 

3 

Yellow  Rati 

Dl- 

■ 

Florida  Gallinulc 

A2- 

Coot 

■ 

Piping  Plover 

ii 

Scmipahnatcd  Plover 

i. 

H 

Killdecr 

A, I, 

D 

Golden  Plover 

I.D. 

1 

Black-bellied  Plover 

I,  D. 

H 

Ruddy  Turnstone 

H 

Woodcock 

B 

Wilson's  Snipe 

I.  D- 

1 

Upland  Plover 

D2- 

3 

Spotted  Sandpiper 

I-  H 

Solitary  Sandpiper 

W'cstern  Willot 

H- 

Greater  Yellow-legs 

H- 

Lesser  Yellow- Jogs 

H- 

Knot 

H 

Pectoral  Sandpiper 

H- 

White -rumped  Sandpiper 

H-I 

Baird’s  Sandpiper 

H- 

Least  Sandpiper 

H- 

Rcd-hackrvl  Sandpiper 

H- 

Dowitcher 

H- 

8SMBBBW—I 


Table  6  (Continued) 


Species 

Habitat 

Stilt  Sandpiper 

II.  I 

Semipalmatcd  Sandpiper 

H.I 

Dull -breasted  Sandpiper 

D.IM 

Marbled  Godwtt 

a  ii.  i 

Hudsonian  Godwit 

H,  1 

Sandcillng 

H 

Avocct 

H.I 

Wilson's  Ftialarope 

Dl-  A 

Northern  Fbalarope 

A.  I 

Henrlng  Cull 

A.F 

Ring-billed  Cull 

A.  F 

Franklin’s  Gull 

a.d.f 

Bonaparte's  Cull 
Forster's  Tern 
Common  Ter  a 


Least  Tern 
Caspian  Tern 
Black  Tern 


Mourning  Doyc 
Rock  L>ovc 

Yellow-billed  Cuckoo 


Black* bUk\J  Cuckoo 
Screech  Owl 
Great  Horned  Owl 


Snowy  Owl 
Hawk  Owl 
Barred  Owl 


Great  Gray  Owl 

C 

Long-cored  Owl 

C 

Short -eared  Owl 

D 

Saw -Whet  Owl 

C 

Whip-poor-will 

C 

Night  hawk 

Chimney  Swift 

F 

Rulr/-ih’d  Humtr  ingbird 

CK 

Belted  Kingiisher 

C-l.C 

I 

I 
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Yellow -tallied  Flycatcher  C 

Alder  Flycatcher  BC 

Least  Flycatcher  C 

Wood  Pewcc  C 

Olive -sided  Flycatcher  C 

Horned  Lark  D 

Tree  Swallow  FB 

Bank  Swallow  FC 

Rough -winged  Swallow  FC 

Barn  Swallow  EF 

Cliff  Swallow  CE 

Purple  Martin  EF 

Canada  Jay  C 

Blue  Jay  C 

Magpie  CB 

Raven  CF 

Crow  CF’ 

Black-capped  Chickadee  C 

Hudsonian  diickadce  C5 

i  Tufted  Titmouse  C 

White- breasted  Nuthatch  C 

■  Red-breasted  Nuthatch  C 

Brown  Creeper  C 

House  Wren  #  EC 

Winter  Wren  B-4,< 

Bewick's  Wren  ( 

Carolina  Wren  < 

Long-billed  Marsh  Wren  a; 

Short-billed  Marsh  Wren  D] 

Mockingbird  ( 

Cat  bird  Cl 

Brown  Thrasher  Cf 

Robin  '  Cl 


Wood  Thrush 
Hermit  Thrush 
Olive- backed  Thrush 


Cray- cheeked  Tlirush  C 

Vecry  ( 

Bluebird 


Townsend's  SolitaJre 
Euc-gray  Gnatcatcher 
Golden -crowned  Kinglet 


C 

B-3.C-4.D 
C-4f  D 


Tabic  6  (Continued). 

Jan.  Fib.  Mar.  Apr.  M.iy  Jum-  July  Aiir. 

TTTTTI  rTT-TTT]  R 


i  *  i  i 


!  I  !• 


Ruby-crowncd  Kinglet 

C 

American  Pipit 

Bohemian  Waxwing 

C 

i  |  i  l 

•rf-r- 


!  i 


r  4 


i  !  •, 


Mill 


Cedar  Waxwing 
Northern  Shrike 

Migrant  Strike 


Species 


Habitat 
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Tpble  6  CCpntinued) . 


Species 

Habitat 

Baltimore  Oriole 

C 

Rusty  Blackbird 

C-l 

Brewer's  Blackbird 

D 

Bronzed  Crackle 

CDI% 

Cowbtrd 

BCDK 

^Scarlet  Tanager 

C 

Mar.  |  Apr.  |  May  [  June  |  July  I  Aug.  Sept.  I  Oct.  I  Nov.  !  Dec. 


IIIHiiHil 


Cardinal 

Rose- breasted  Grosbeak 
Indigo  Bunting 


Dickcissel 

D-2 

Evening  Grosbeak 

C 

Purple  Finch 

C 

Pine  Grosbeak 

C-5 

Hoary  Redpoll 

D.B-2 

Redpoll 

D.  B-2 

Pine  Siskin 

C 

Goldfinch 

CB 

Red  Crossbill 

C-5 

White* winged  Crossbill 

C-5 

Towhee 

C 

Savannah  Sparrow 

D-2 

Grasshopper  Sparrow 

D-3 

Leconte’s  Sparrow 

A3,  D- 1 

Hcnslow’s  Sparrow 

A3.D-1 

Nelson’s  Sparrow 

A3.D-1 

Vesper  Sparrow 

D-3 

Lark  Sparrow 

C-4.D-3 

Slate-colored  Juuco 

c 

Oregon  Junco 

c 

Tree  Sparrow 

B,  C-l 

Chipping  Sparrow 

B,  C-5,  E 

Clay- colored  Sparrow 

B-2.  C-4 

Field  Sparrow 

B-2.  C-4 

Harris’s  Spar  row 

B-3.  C 

White-crowned  Sparrow 

B-3,  C 

White -throated  Sparrow 

c 

Fox  Sparrow 

c 

Lincoln’s  Sparrow 

B-5.  C 

Swamp  Sparrow 

A-3.B-  1 

Song  Sparrow 

A3.  B- 1  ,  5 

1  upland  Longs  pur 

D 

Snow  Rinting 

D 

|  ADDITIONAL  SPECIES 

Western  Grebe 

A 

Yc  l’-cr  Nijtht  Heron 

A2-3.  Cl 

iigiilimiifl 


M— M— ■■■■ 

msm 

ISSSSSBSSSSEEi 


Western  T.« 
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Table  7.  Checklist  of  Birds  Observed  in  the  Lower 
Kinnickinnic  River  Valley  by  Dr.  Goddard 


Common  Loon 
Pied-billed  Grebe 
Great  Blue  Heron 
Green  Heron 

Common  (American)  Egret 

American  Bittern 

Canadian  Goose 

Blue  Goose 

Mallard 

Gadwall 

Pintail 

Green-wing  Teal 

Blue-wing  Teal 

American  Widgeon  (Baldplate) 

Shoveler 

Wood  Duck 

Ring-Kecked  Duck 

Greater  Scaup 

Lesser  Scaup 

Common  (American)  Goldeneye 

Buff lehead 

Hooded  Merganser 

Common  (American)  Merganser 

Red-breasted  Merganser 

Turkey  Vulture 

Sharp-skinned  Hawk 

Cooper's  Hawk 

Red-tailed  Hawk 

Red-shouldered  Hawk 

Broad-winged  Hawk 

Bald  Eagle 

Marsh  Hawk 

Osprey 

Pigeon  Hawk 

Sparrow  Hawk 

Ruffed  Grouse 

Ring-necked  Pheasant 

Coot 

Killdeer 

Common  (Wilson's)  Snipe 
Spotted  Sandpiper 
Solitary  Sandpiper 
Greater  Yellowlegs 
Lesser  Yellowlegs 
Pectoral  Sandpiper 


Great  Horned  Owl 

Barred  Owl 

Nigh thawk 

wh i p- poor -w i 1 1 

Chimney  Swift 

Ruby-throated  Hummingbird 

Belted  Kingfisher 

Flicker 

Pileated  Woodpecker 
Red-bellied  Woodpecker 
Red-headed  Woodpecker 
Yellow-bellied  Sapsucker 
Hairy  Woodpecker 
Downy  Woodpecker 
Eastern  Kingbird 
Crested  Flycatcher 
Eastern  Phoebe 
Yellow-bellied  Flycatcher 
Alder  Flycatcher 
Least  Flycatcher 
Eastern  Wood  Pewee 
Tree  Swallow 
Bank  Swallow 
Rough -winged  Swallow 
Barn  Swallow 
Cliff  Swallow 
Purple  Martin 
Blue  Jay 
Crow 

Black-capped  Chickadee 

White-breasted  Nuthatch 

Brown  Creeper 

House  Wren 

Winter  Wren 

Catbird 

Brown  Thrasher 
Robin 

Wood  Thrush 
Hermit  Thrush 

Swainson's  (Olive-backed)  Thrush 

Gray-checked  Thrush 

Veery 

Bluebird 

Blue-gray  Gnatcatcher 
Golden-crowned  Kinglet 
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.  Table  7.  Checklist  of 
Kinnickinnic 

Woodcock 
Ring-billed  Gull 
Herring  Gull 
Rock  Dove 
Mourning  Dove 
Yellow -billed  Cuckoo 
Black-billed  Cuckoo 
Warbling  Vireo 
Black  6c  White  Warbler 
Tennessee  Warbler 
Orange -Crowned  Warbler 
Nashville  Warbler 
Yellow  Warbler 
Magnolia  Warbler 
Myrtle  Warbler 
Black- throated  Green  Warbler 
Blackburnian  Warbler 
Chestnut-sided  Warbler 
Bay-breasted  Warbler 
Palm  Warbler 
Ovenbird 

Northern  Waterthrush  (Grinnell' 
Connecticut  Warbler 
Yellow-throat 
Wilson's  Warbler 
American  Redstart 
House  (English)  Sparrow 
Bobolink 

Eastern  Meadowlark 
Western  Meadowlark 
Red-winged  Blackbird 
Baltimore  Oriole 
Common  Grackle 
Brown-headed  Cowbird 
Scarlet  Tanager 
Cardinal 

Rose-breasted  Grosbeak 
Indigo  Bunting 
Dickcisscl 
Evening  Grosbeak 
Purple  Finch 
Pine  Siskin 
Goldfinch 
Towhee 


Birds  Observed  in  the  Lower 

River  Valley  by  Dr.  Goddard  (Continued) 

Ruby -crowned  Kinglet 
Cedar  Waxwing 
Starling 

Yellow-throated  Vireo 
Solitary  Vireo 
Red -eyed  Vireo 
-Philadelphia  Vireo 
Savannah  Sparrow 
Grasshopper  Sparrow 
Vesper  Sparrow 
Slate-colored  Junco 
Tree  Sparrow 
Chipping  Sparrow 
Clay-colored  Sparrow 
Field  Sparrow 
White-crowned  Sparrow 
White- throated  Sparrow 
Harris'  Sparrow 
Fox  Sparrow 
Swamp  Sparrow 
Song  Sparrow 
s)sncyr  Bunting 
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Temperature  -  UJF  32.0  82.2  65.4  32.4 


'able  9.  Downstream  Profile  of  Turbidity. 
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Table  10.  Planktonic  algae  species  reported  from  Lake  St.  Croix 
(NSP,  1971). 

PHYTOPLANKTON 

Division  Chrysophyta 

Family  Bacillariophyceae  (diatoms) 

Stephanodi scus  as traea  var.  minutula 

Asterionella  formosa 

Melosira  granulata 

M.  granulate  var.  currata 

M.  granulata  var.  angustlss ima 

Nitzschia  acjcularis 

Synedra  aciis 

Division  Cyanophyta  (blue-green) 

Aphanizomcnon  f los -aquae 
Microcystis  aeruginosa 
Anabaena  f los -aquae 


Division  Clilorophyta  (greens) 

Ankistrodesmus  falcatus 
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Table  11.  Attached  algal  species  identified  from  artificial 
substrates  placed  in  Lake  St.  Croix  (NSP,  1971), 


Species _ Species 

Blue -green  Algae  Diatoms 

cf.  Chroococcus  minimus  Achnanthes  ianceolata 


cf.  Chroococcus  minor 
cf.  Chroococcus  minutus 
Lyngbya  cf.  diguetti 
Lyngbya  sp.  6 
Lyngbya  sp.  7 
Oscillatoria  geminata 
Oscillatoria  cf.  redeckii 
Oscillatoria  sp.  4 
Oscillatoria  sp.  5 
Oscillatoria  sp.  6 
Phormidium  favcolarum 
Phormidium  molle 
Phormidium  sp.  2 
Phormidium  sp.  3 
Unknown 
Green  Algae 

Ankis trodesmus  cf.  convolutus 
Ankistrodesmus  falcatus 
Ankis trodesmus  falcatus 
var.  acicularis 
Chlamydomonas  sp.  1 
Chlamydomonas  sp.  2 
Chlamydomonas  sp.  3 
Chlamydomonas  sp.  4 
Closterium  cf.  idiosporum 
cf.  geminella  mutabilis 
Mougcotia  sp.  1 
Mougeotia  sp.  2 
Sccnedesmus  bijuga 
Scenedesmus  dimorphus 
Scenedesmus  auadricauda 
var.  longispina 
cf.  Tetraedon  minimum 
Ulothrix  cf.  zonata 
Unknown 

cf.  =  similar  tq 


cf.  Achnanthes  minutissima 
Amphora  ovalis 
Asterionella  formosa 
Calone.is  silicula 
Cocconeis  placentula 
Cyclotella  sp.  2 
Cyclotella  sp.  3 
Cyclotella  sp.  4 
Cymbella  caespitosa 
Cymbella  ventricosa 
Cymbella  sp.  2 
Diatoma  elongatum 
Diatoma  vulgare 
cf.  Eunotia  (sp.  1) 
Fragilaria  cf.  capucina 
Fragilaria  construens 
Fragilaria  pinnata 
Gomphonema  constrictum 
Gomphonema  cf.  lanceolata 
Gomplionema  olivaceum 
Gomphonema  parvuluvn 
cf.  Gyrosigma  accuminatuin 
cf.  Melosira  distans 
Melosira  cf.  italica 
Melosira  varians 
cf.  Melosira  (sp.  1) 
Navicula  capitata 
cf.  Navicula  radiosa 
Navicula  tripunctata 
Navicula  cf.  viridula 
Navicula  sp.  2 
Navicula  sp.  3 
Navicula  sp.  4 
Navicula  sp.  5 
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Table  11.  Attached  algal  species  identified  from  artificial 
substrates  placed  in  Lake  St.  Croix  (NSP,  1971), 

*  (Continued). 


Species _ _ 

Diatoms  (Continued) 

Navicula  sp.  6 
Navicula  sp.  7 
Navicula  sp.  8 
Navicula  spp. 

Nitzschia  accicularis 
Nitzschia  dissipata 
cf.  Nitzschia  holsatica 
Nitzschia  ignorata 
Nitzschia  sp.  3 
Nitzschia  sp.  7 
Nitzschia  sp.  11 
Nitzschia  sp.  12 
Nitzschia  sp.  15 
Nitzschia  spp. 
cf.  Pcronia  erinacea 
Synedra  acus 
Synedra  parasitica 
Synedra  rumpens 
cf.  Synedra  tenera 
Synedra  ulna 
Euglenoid  Algae 

Trachelomonas  cf.  pulchella 
Trachelomonas  volvocina 
Trachelomonas  sp.  1 
Yellow-brown  Algae  (less  diatoms) 
Cryptomonad  sp.  1 
Cryptomonad  sp.  2 
Cryptomonad  sp.  3 
Unknown  Algae 
Coccoid  form  #1 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
8J5.3  to  837.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Upper  St.  Anthony  Falls  Pool  (Continued) 

Transect  UAAr  Mile  857.3  (Continued) 

UAA  :  Mid-stream;  Spring  1973;  Coarse  sand;  10  to  11',  12.3  maximum  depth 

Organisms  Sample 

Class  or  Order _ Family _ Genus _ per  sq  ft  Number 

Biptera  Chironomi.dae  Potypedilum  1  67. 


UAA  :  Mid-channel;  Summer  1973;  Rocks,  sand  and  gravel,  7'  depth 


Trichoptera 

Hydropsy chidae 

Hydropsyche 

22 

Chexmatopsyche 

6 

Ephemeroptera 

Potamanthidae 

Potamanthus 

2 

Heptageniidae 

Stenonema?  (damaged) 

1 

Coleoptera 

Elmidae 

1 

Diptera 

Chironomidae 

Polypedilwn 

2 

Rheotany tarsus 

12 

Pentaneurini 

9 

Polypedilum  (pupa) 

1 

Tantytarsini 

(pupa) 

2 

Chironominae 

(unident,  pupa) 

1 

Empididae 

llemerodvonia? 

4 

Hemcrodromia?  (pupa) 

2 

Tipulidae 

(unident,  larva) 

1 

Simuliidae 

Simulium 

2 

Simulzun  (pupa) 

2 

Chironomidae 

Rheotany tarsus  ? 

1 

(in  case,  attached  just  behind  head  to  cervical  membrane  of 
a  Hydropsyche  larva) 
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Table  12.  Benthic  Animal  Abundance  (cont.). 

Comparison  of  Spring  and  Summper  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croxi  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Upper  St.  Anthony  Falls  Pool  (Continued) 

Transect  UBB.  Mile  855.7 

UBB  :  Left  bank;  Spring  1973;  no  organisms  in  sample 


UBB:  Burlington  Northern  RR  bridge; 

3rd  pier  from  L/B; 

Summer  1973; 

Sand,  rock. 

14'  deep 

Organisms 

Sample 

Class  or  Order 

Family 

Genus 

per  sq  ft 

Number 

Ephemeroptera 

Caenidae 

Caenis 

1 

49. 

Diptera 

Chironomidae 

Cryptochironomus 

2 

UBB  :  Mid-channel; 

Summer  1973;  Medium  coarse  sand 

Diptera 

Chironomidae 

Polypedilum 

1 

65. 

UBB  :  Mid-channel; 

Summer  1973;  Sand 

and  fine  gravel  with  some  plant 

debris ; 

13.75'  depth 

Diptera 

Chironomidae 

Paratendipes 

1 

54. 

UBB  :  Right  bank; 

Spring  1973;  4"  d. 

chunk  of  cemet,  very  little  fine  sand. 

medium  coarse  sand;  2.7'  deep,  12  yards  from  right  bank 

Trichoptera 

Hydropsych id ae 

Chewiatopsyche 

22 

5. 

Hydropsyche 

5 

Macronemum 

2 

Dip'.era 

Chironomidae 

2 

Empididae 

1 

Coleoptera 

Elmidae 

1 

Elmidae 

(Adults) 

3 

UBB;  Right  bank;  Summer  1973;  no  organisms 
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Table  12.  Benthic  Animal  Abundance  (cont.) 
Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Upper  St.  Anthony  Falls  Pool  (Concluded) 

Transect  UCC,  Mile  854. A 


UCC;  E,  Left  bank  only;  Spring  1973;  Fine  sand  (on  shelf),  hardly  any  sediments; 
16'  depth 

Organisms  Sample 

Class  or  Order _ Family _ Genus _ per  sq  ft  Number 


Oligochaeta 

UCC;  Ekman,  Left  Bank;  Summer  1973;  no  sample 
UCC:  Ekman,  Mid-channel;  Spring  1973;  no  sample 


1  73. 


UCC:  Ekman,  Mid-channel;  Summer  1973;  Sand  and  gravel;  10*  deep 


Trichoptera  Hydropsychidae  Cheumat ops yoke  2 

Coleoptera  Elmidae  5 

Diptera  Chironomidae  Stictochironomus  1 

Polypedilwn  1 

Eukiefferiella  1 


53. 


UCC:  Mid-  main  channel;  Summer  1973;  Coarse  sand  with  numerous  small  clam¬ 
shells;  18.5  -  19'  depth 

Diptera  Chironomidae  Cryptochix'onc'nus  2 

Polypedi  lion  4 

Paratendipes  1 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Lower  St.  Anthony  Falls  Pool 

Transect  LBB .  Mile  853.4 

LBB ;  Left  bank;  Spring  1973;  10  yards  from  left  bank,  and  325  yards  from  right 
bank;  medium  coarse  sand  with  silt,  plant  and  shell  fragments;  3'  depth 


Class  or  order 

Family 

Genus 

Organisms 
per  sq  ft 

Sample 

Number 

Diptera 

Chironomidae 

Polypedilum 

3 

69. 

Bheotany tarsus 

1 

LBB;  Left  bank;  Summer  1973;  Sand,  silt  and  pebbles;  3'  deep 


Trichoptera  Psychomyiidae 

Ephemeroptera  Caenidae 

Heptageniidae 

Coleoptera  Elmidae 

Diptera  Chironomidae 


Oligochaeta 


Nyctiophylax  3 

Caenis 

Stencnema  1 

2 

Dicrotendipe s  8 

Glyptotendipes  6 

Po  lypedi turn  2 

Cvyptoohironomus  5 

Psectrotanypus  1 


:  1 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  3973  in  the 

Minnesota  dn  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Lower  St.  Anthony  Falls  Pool  (Concluded) 

.Transect  LBB,  Mile  853.4  (Continued) 

LBB:  Mid-channel;  Spring  1973;  A  few  pieces  of  bark,  with  Trichoptera  larvae; 
165  yards  from  Left  bank  and  155  yards  from  right  bank,  L  guide  wh 


Class  or  order  Family 


Genus 


Organisms  Sample 
per  sq  ft  Number 


Trichoptera 


Coleoptera 

Diptera 


Hydropsy chid ae  Hydropsyche  18 

Hydropsy ohe  (pupae)  2 

Cheumatopsyche  9 

Cheumatopsyche  (.pupae)  2 

Philopotamidae  Chimarra  1 

Elmidae  1 

Chironomidae  Endochironomus  1 

Microtendipe s  1 

Polypedilum  1 

Chironominae  (unident. ,  very  small 

larva)  1 


11. 


LBB:  Mid-channel;  Summer  1973;  Sand  and  pebbles;  14 '  deep 

Diptera  Chironomidae  Cryptochironomus  2 

Oligochaeta  1 


LBB:  Right  bank;  Spring  1973;  Medium  sand  and  silt  (little  current);  100  yards 
from  right  bank,  240  yards  from  left  bank;  10'  deep 


Coleoptera 

Elmidae 

1 

Diptera 

Chironomidae 

Polypedilum 

17 

Chiron  onus 

1 

Oligochaeta 

11 

LBB:  Right  bank;  Summer  1973;  no  sample 
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Table  12.  Benthic  Animal  Abundance  (cont) 
Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Pool  1 


Transect  1AA,  Mile  853.2 


1AA  ;  Left  bank;  Spring  1973;  62  yards  from  left  bank  and  127  yards  from  right 
bank;  rocks  with  Trichoptera  and  1  mayfly;  17.0'  deep 


Class  or  Order 

Family 

Genus 

Organi sms 
per  sq  ft 

Sample 

Number 

Trichoptera 

Hydropsychidae 

Hydropsy che 

3 

9. 

Cheumatopsyche 

8 

Ephemeroptera 

Potamanthidae 

Potamcmthus 

1 

Diptera 

Chironomidae 

Polypedilum 

2 

1AA  :  Left  bank; 

Summer  1973;  no  sample 

1AA  :  Mid-channel;  Spring  1973;  no  sample 

1AA :  Mid-channel;  Summer  1973;  Coarse  sand  and  gravel,  rocks,  fine  sand;  11.0' 
depth 


Caenis 
Potamcaithus 

damaged  nymph) 

Cheumatopsychc 


Ephemeroptera 

Ephemeroptera 

Trichoptera 

Coleoptera 

Diptera 


Caenidae 
Potamanthidae 

(linident. 

Hydropsychidae 

Psycomyiidae 

Elmidae 

Chironomidae 

Tany tarsini 
Pentaneurini 


(Unident,  damaged 
larva) 


Po  lyped'i  l- urn 
Cryp took irenom us 


1 

1 

1 

3 

1 


2 

3 
2 
2 

4 


Table  12.  Benthic  Animal  Abundance  (cont.) 
Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
A  Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 

815.3  to  857.3  of  the  Mississippi  River  (Continued) 


MISSISSIPPI  RIVER  (Continued) 


Pool  1  (Continued) 


1AA:  Right  bank;  Spring  1973;  20  yards  to  right  bank  and  145  yards  to  left  bank 
Rocks  with  1  mayfly  nymph;  13.0'  depth 

Organisms  Sample 

Class  or  Order  Family  Genus  per  sq  ft  Number 


Trichoptera  Hydropsychidae  Hydropsyche  4 

Plecoptera  Perlodidae  Isoperla  1 

Ephemeroptera  Heptageniidae  Stenonema  1 

Diptera  Chironomidae  Polypedilum  1 

Orthocladiinae  (Unident,  pupa)  1 


7. 


1AA:  Right-bank;  Summer  1973;  no  sample 


Transect  IBB,  Mile  850.6 

IBB:  Left-bank;  Spring  1973;  8  yards  to  spoil  on  left  bank,  225  yards  to  right 
bank  tree;  Rock,  gravel,  sand  and  silt;  5.5'  depth 

Trichoptera  Hydropsychidae  Cheumatopsyche  1  6. 

Diptera  Chironomidae  Crypto chironomus  1 

Oligochaeta  Tubificidae  12 

IBB  :  Left  bank;  Summer  1973;  Fine  sand,  silt,  rocks;  8.5'  depth 


Trichoptera 

Diptera 

Oligochaeta 


Hydropsychidae  Cheumatopsyche 

Chironomidae  Crypto chironomus 


1 

1 

3 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
A  Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 

815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Pool  1  (Continued) 

Transect  IBB;  Mile  850.6  (Continued) 


IBB  :  Mid- channel;  Spring  1973;  135  yards  to  left  bank,  76  yards  to  right  bank 
spoil  and  54  more  yards  to  base  of  bluff  and  tree;  No  record  of  substrate  type; 
15.5'  depth 

Organisms  Sample 

Class  or  Order _ Family _ Genus _ per  sq  ft  Number 


Coleoptera  Elmidae  1 

Diptera  Chironomidae  Polyp  ed.i1.wn  3 

Paratcndipes  3 

Ceratopogonidae  ?  (Unident,  larva)  1 

Pelecypoda  (clams)  Sphaeriidae  Sphaerium  1 


17. 


IBB  ;  Mid-channel;  Summer  1973;  No  organisms 


1BB:  Right  bank;  Spring  1973;  No  sample 
IBB  ;  Right  bank;  Summer  1973;  No  sample 


Transect  1XX,  Mile  851.1 

1XX  :  Lef t  bank;  Spring  1973;  No  sample 

1XX  ;Left  bank;  Summer  1973;  150'  from  left  bank;  Sand  and  a  couple  bark 
fragments;  12.5'  depth 

Coleoptera  Elmidae  (damaged  larva)  1  40. 

1XX:  Mid-channel;  Spring  1973;  no  sample 

1XX;  Mid-channel;  Summer  1973;  Sand  and  bark  fragments  (pine),  shell  fragments; 
14'  depth 

Diptera  Chironomidae  Paratendipes  5  24. 

Pelecypoda  (clams)  Sphaerium  1 

Gastropoda  (snails)  Planorhula  (not  alive) 1 

Oligochaeta  1 


■'•-Vi 


Table  12.  Benthic  Animal  Abundance  (cont.) 


Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Pool  1  (Continued) 

Transect  1XX,  Mile  851.1  (Continued ) 

1XX  ;  Right  bank;  Spring  1973;  No  sample 


1XX  :  Right  bank;  Summer  1973;  35'  to  right  bank;  Shell 

fragments  and 

bark, 

gravel  and  coarse 

sand;  15.5'  depth 

Organisms 

Sample. 

Class  or  Order 

Family 

Genus 

per  sq  ft 

Number 

Trichoptera 

Hydropsychidae 

Cheumatopsyche 

1 

19. 

Diptera 

Chironomidae 

Cryptoc-hironomus 

5 

Polypedilum 

2 

Pentaneurini 

1 

Pelecypoda  (clams) 

Unionidae 

Aotinonaias 

1 

Transect  ICC,  Mile 

848.0 

ICC:  Left-bank;  Spring  1973;  20  yards  to  left-bank;  Fine  sand,  few  1" 

'  stones 

sticks;  5.5'  depth 

Diptera 

Chironomidae 

Polypedilum 

23 

16. 

Pca’atendipes 

6 

Phaenopseclra 

6 

Cryp took irenom us 

1 

Chironomua 

2 

Psychodidae 

Psyohoda 

1 

Oligochaeta  15 


ICC:  Left  bank;  Summer  1973;  100'  from  left  bank;  Fine  sand  and  silt,  sewer 
smell  in  sediments;  4.0'  depth 

Diptera  Chironomidae  Cryplochironomus  1  46. 

Chironomus  2 

Polypedilum  1 


Oligochaeta 


1 
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Table  12.  Benthic  Animal  Abundance  (cont.) 
Comparison  oC  Spring  and  Summer  S;i;nplcs  of  Benthic 
Macroinvor tebrates  Collected  in  1973  in  the 
^  Minnesota  and  Lower  St.  Croix  Rivers  and  Kile 

815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  R! VL'R  (Continued) 

Pool  1 _ ( Concluded) 

Transect  ICC,  Mile  848.0  (Continued) 

ICC:  Mid-channel;  Spring  1973;  No  sample 


ICC:  Mid-channel;  Summer  1973 

Class  or  Order _ Family _ Cenuj?. _ 

Diptera  Chironomidae  Chironomus 

Oligochaeta 

ICC:  Right  bank;  Spring  1973;  No  sample 
ICC:  Right  bank;  Summer  1973;  No  sample 


Organisms  Sample 
j>er_sq  ft _ Number. 

3  23. 

2 


Pool  2 


Transect  2AA,  Mile  847. A 


2AA :  East  channel,  Left  bank;  Spring  1973;  59  yards  from  left  bank,  300  yards 
from  right  bank;  Rocks;  9.1'  depth 


Trichoptera 

Ephcmeroptera 

Diptera 

Hirudinea  (lee 


Hydropsy chi  doe 

Hydropsychidae 

Psychomyi idae 

Potamanthidaa 

Chironomidae 

Tanytarsini 

b) 


Ik;  dropsy  ohc  3 

Ch&uniatopsyahe  5 

(Unident,  pupae)  9 

(Damaged  larvae)  2 

Polygon  trap  us  1 

PclTJ.CrlthllS  2 

Pliaenopsectra  ^ 

3 

1 


10. 


2M  :  East  channel;  Summer  1973;  15  feet  frcm  island;  Rocks  and  coarse  gravel; 
3. 5-5. O'  depth 


Coleoptera  Elmidae 

Hirudinea  (leeches) 


1 

3 


Table  12.  Benthic  Ani  ■  1  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinver l ebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSI 5SIPPI  RIVr.R  (Continued) 

Pool  2  (Cc i itinued) 

Trans e c t  2AA,  Mile  857.4  (Con(. inn-ad) 

2AA  :Rock  Scrapings;  I, eft  channel,  15  feet  from  island;  Rocks  and  coarse  gravel 
3. 5-5. O'  depth 


Class  or  Order _ Fare 


Genu;; 


Organisms  Sample 
per  sq  ft _ Number 


Ephemeroptera  Potamanthidae  Pot a:  ran  thus  1 

Trichoptera  Psychomyiidae  Po lycc n trap  us  1 

Diptera  Chirononiidae  Dicr-c  ter  dipea  ?  1 

Chironomidae  ?  (unident,  egg  mass)  1 

Hirudinea  (leech)  1 

2AA:  Mid-channel;  Spring  1973;  No  sample 


34. 


2AA  :Mid- channel  by  lock;  Rock  scrapings;  Summer  1973;  Rocks  encrusted  with 
algae,  etc. 


Diptera 


Chironanidae  Polypeditwri 


1  59. 


2AA :  Right  bank;  Spring  1973;  No  organisms 


2AA :  Right  bank;  Summer  1973;  no  organisms 


Transect  2BB .  Mile  831.7 

2BB :  Left  bank;  Spring  1973;  30  yards  from  left  bank;  Gelatinous,  with  sand; 
4.5'  depth 

Diptera  Chironomidae  Polypr.di  horn  6 

P haenopsactra  6 

Chi-poncrvu s  1 

Stiloohironomus  1 

Empididae  (Unident,  larva)  1 

2BB :  Left  bank;  Summer  1973;  Mostly  sludge,  silt  and  organic  clay;  11.1'  depth 


71. 


Diptera 

Oligochaeta 


Chironomidae 


Procladius 


6 

32 


35. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Pool  2  (Continued) 

Transect  2BB ,  Mile  831.7  (Concluded) 

2BB  :  Mid-channel;  Spring  1973;  10  yards  from  right  bank  and  250  yards  to  left 


bank;  23'  depth 

Class  or  Order 

Family 

Genus 

Organisms 
per  sq  ft 

Sample 

Number 

Plecoptera 

Perlodidae 

Isoperla 

1 

8. 

Ephemeroptcra 

Ephemeridae 

Pentagenia 

1 

Potamanthidae 

Potamanthus 

1 

Coleopter a 

Elmidae 

2 

Diptera 

Chironomidae 

Xeno chi ronomus 

18 

Pentaneurini 

3 

2BB  :  Mid-channel 

;  Summer  1973 

Diptera 

Chironomidae 

Chironomus 

4 

29. 

Procladius 

1 

Chaoboridae 

Chaoborus 

6 

Oligochaeta 

37 

2BB  :  Mid-channel 

;  Summer  1973 

Oligochaeta 

2 

60. 

2BB  :  Right  bank; 

Spring, 1973;  No 

sample 

2BB  :  Right  bank; 

Summer  1973;  No 

sample 

Table  12.  Benthic  Animal  Abundance  (cont.) 


Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
Minnesota  and  I, over  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 


MISSISSIPPI 

RIVER  (Continued) 

Miscellaneous  Pool  2  Sites 

Pool  2  :  Right  bank 

.  of  back  channel, 

Newport  Island;  Summer  1973 

Class  or  Order 

Family 

Genus 

Organisms 
per  sq  ft 

Sample 

Number 

Diptera 

Oligochaeta 

Chironomidae 

Proaladius 

2 

47. 

Chute  behind  Island  2CC;  Right-bank 
silt  and  some  sand;  4'  depth 

;  Downstream  from 

827.7;  Summer 

1973;  Clay 

Oligochaeta 

(Many  fragements) 

47 

28. 

Nemertea  (proboscis  worm) 

1 

Mile  827.7  :  Left  bank  backwater;  Upstream  from  spoil;  Summer  1973;  Sand  with 
1/8"  silt  on  top;  6.5'  depth 

Oligochaeta  2  63. 

Grey  Cloud  Slough  at  twin  fill;  Summer  1973;  Organic  mud;  18'  depth 

Diptera  Chironomidae  Tanypus  2  31. 

Chironornus?  1 

Chaoboridae  Chaoborus  7 

Baldwin  Lake;  Downstream  from  spoil;  Summer  1973;  About  1"  of  silt  on  2'  deep 
sand  and  mud 

Diptera  Chironomidae  Proaladius  2  48. 

Oligochaeta  4 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  Rivers  (Continued) 

MISSISSIPPI  RIVER  (Continued) 

Pool  2  (Continued) 

Transect  2YY ,  Mile  821.4 


Class  or  Order  _ Family 


Genus 


Organisms  Sample 
per  sq  ft  Number 


2YY  :"3A";  Spring  1973;  135  yards  to  right  bank;  Organic  mud,  much  silt,  some 
fine  grit;  3.2'  depth 


Diptera  Chironomidae  Psectrotanypus  1 

Procladius  9 

Crypto chironcmus  1 

Oligochaeta  Tubificidae  54 


Oligochaeta  (Immatures  and/or  23 

small) 

2YY  :"3A" ;  Right-bank;  Summer  1973;  Soft  mud;  3.5'  depth 

Diptera  Chironomidae  Procladius  1 

Oligochaeta  5 

2YY  :"3B" ;  Spring  1973;  no  sample 

2YY  :"3B" ;  Summer  1973;  Soft  mud;  3'  depth 

Diptera  Chironomidae  Procladius  3 

Oligochaeta  8 

2YY :  "3C" ;  Spring  1973  Note:  "3C"  is  mid-channel 


Diptera 


Chironomidae  Procladius 

Tanypus 


19 

2 


1. 


36. 


41. 


15. 


i 


Oligochaeta 


14 


Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  River  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MISSISSIPPI  RIVER  (Concluded) 

Pool  2  (Concluded) 

Transect  2YY,  Mile  821.4  (Continued) 

2YY:"3C";  Summer  1973;  Medium  coarse  sand  with  1/8"  silt  layer  on  top;  12.5' 
depth 

Organisms  Sample 

Class  or  Order  Family _ Genus _ per  sq  ft  Number 

Oligochaeta  2  50. 


Transect  2CC.  Mile  815.5 

2CC:  Left  bank;  Spring  1973;  7  yards  from  left  bank,  1  mile  to  right  bank, 

750  yards  to  upstream  tip  of  Buck  Island; Black  clay  mud  (kept  shape),  si 
anaerobic;  15.5'  depth 

Oligochaeta  94.  14. 

2CC:  Left  bank;  Summer  1973;  No  sample 

2CC:  Mid-channel;  Spring  1973;  155  yards  from  left  bank;  3  tries  and  Petersen 
dredge  wouldn't  trip,  anchor  came  up  with  partly  decayed  leaves,  sticks,  large 


branch  and  sludge 

attached;  28' 

depth 

Diptera 

Chironotnidae 

Pvoaladius 

8 

68. 

2CC:  Mid- channel; 

Summer  1973 

Diptera 

Chironomidae 

Procladius 

8 

27. 

Oligochaeta 

11 

2CC:  Right  bank;  Spring  1973;  No  sample 
2CC:  Right  bank;  Summer  1973;  No  sample 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MINNESOTA  RIVER 


Transect  MAA.  Mile  M24.S 

MAA  :Left  Bank;  Spring  1973;  No  organisms 


MAA:  .Left  bank;  Rock'Scrapings ;  .  Summe.r  1973;  40'  from  left  bank;  1-2"  silt 
over  gelatinous  mud,  smelled  slightly  of  decay;  5.5'  depth 


Class  or  Order  Family 


Genus 


Organisms  Sample 
per  sq  ft  Number 


Trichoptera 

Hydropsy chid ae 

Cheumatopsyche 

1 

Hydropsycliidae 

(Unident, 
damaged  pupa) 

1 

Coleoptera 

Elmidae 

1 

Diptera 

Chironomidae 

Glyptotendipes 

9 

Glyptotendipes  (pupae) 

2 

Nematocera 

(Unident, 
damaged  pupae) 

2 

21. 


MAA:  Mid-channel;  Spring  1973;  No  sample 
MAA:  Mid-channel;  Summer  1973;  No  sample 


MAA:  Right  bank;  Spring  1973;  No  sample 
MAA:  Right  bank;  Summer  1973;  No  organisms 


Transect  MBB,  Mile  Ml 3.0 

MBB  :Left.  bank;  Spring  1973  ;  No  organisms 
MBB:  Left  bank;  Summer  1973;  6'  depth 


Diptera 


Chirononudac 


Polypedihcn 


1 


57. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MINNESOTA  RIVER  (Continued) 

Transect  MSB,  Mile  M13.0  (Continued) 

MBB  '•  Mid-channel;  Spring  1973;  No  sample 

MBB  :  Mid-channel;  Summer  1973;  No  record  of  substrate;  8'  depth 


Class  or  Order 

Fami ly 

Genus 

Organisms 
per  sq  ft 

Sample 

Number 

Diptera 

Chironomidae 

Tanypus 

2 

25. 

Prooladius 

5 

Oligochaeta 

11 

MBB  :  Right  bank;  Spring  1973;  12  yards  from  right  bank;  120  yards  from  left 
bank;  Coarse  sand  and  clay  pellets;  7.5’  depth 

Diptera  Chironomidae  Crypto ckironomus  1  18. 

MBB:  Right  bank;  Summer  1973;  Fine  sand  with  clay  lumps,  silt  layer  on  top; 
3'  depth 

Dipt.  :ra  Chironomidae  Cryptochironorms  1  18. 


MBB:  Right  bank;  Summer  1973;  Fine  sand  with  clay  lumps,  silt  layer  on  top; 
3'  depth 

Oligochaeta  1  51. 


Transect  MCC.  Mile  M3.0 

MCC:  Left-bank;  Spring  1973;  No  organisms 
MCC:  Left-bank;  Summer  1973;  No  sample 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St. Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

MINNESOTA  RIVER  (Concluded) 

Transect  MCC.  Mile  M3.0  (Continued) 

MCC:  Mid-channel;  Spring  1973;  No  sample 

MCC:  Mid-channel;  Summer  1973;  Fine  sand  with  shallow  layer  of  silt;  12'  depth 


Class  or  Order 

Fami ly 

Genus 

Organisms 
per  sq  ft 

S  amp  le 
Number 

Diptera 

Chironomidae  Proeladius 

2 

30. 

Oligochaeta 

28 

MCC:  Right  bank;  Spring  1973; 
water)  5  yards  to  right  bank; 

Ekman  dredge  (small 
5'  depth 

amount  of  sand, 

much 

Oligochaeta 

1 

72. 

MCC:  Right  bank; 

Summer  1973; 

Clay  silt  and  some 

sand;  4'  depth 

Oligochaeta 

9 

38. 

ST.  CROIX  RIVER 

Transect  SAA.  Mile  SC24.8 

SAA:  Left  bank;  Spring  1973;  10  yards  to  left  bank;  Substrate  not  recorded; 
9.5'  depth 

Oligochaeta  1  78. 


SAA:  Left  bank;  Summer  1973;  No  sample 


Table  12.  Benthic  Animal  Abundance  (cont.) 


Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mi]e 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

ST.  CROIX  RIVER  (Continued) 

Transe ct  SAA.  Mile  SC24.8  (Continued) 


SAA:  Mid- channel 

;  Spring  1973; 

Substrate  not  recorded; 

5.2'  depth 

Organisms  S 

mple 

Class  or  Order 

Family 

Genus 

per  sq  ft  Number 

Diptera 

Chironomidae 

Mi  opoprca tra 

1 

70. 

Ceratopogonidae  ?  (Unident,  larva) 

1 

Oligochaota 

1 

SAA:  Mid-channel 
depth 

;  Summer  1973; 

Clay  and  mud  (organic?) ; 

1  chironomid; 

22' 

Diptera 

Tipulidae 

1 

22. 

Chironomidae 

Xenochironomus 

4 

SAA;  Right  bank; 

Spring  1973;  No  sample 

SAA:  Right,  bank; 

Mid  backwater 

;  Summer  1973;  Fine  sand 

overlain  with 

silt; 

Middle  of  bay;  3 

'  depth 

Diptera 

Chironomidae 

Proaladius 

2 

33. 

Transect  SXX,  Mile  SC16.0 

SXX:  Left  bank;  : 

Spring  1973;  560  yards  from  left  bank; 

Shallows;  10.3 

'  depth 

Ephemeroptera 

Caenidae 

Caenis 

1 

74. 

Diptera 

Chironomidae 

Crypt-oak ronorr.up 
Fotthastia 

2 

1 

Oligochaeta 

1 

SXX:  Left  bank;  1 

Summer  1973;  Medium  to  fine  sand,  wood 

fragments  and 

clam- 

shell;  Middle  of 

the  bay;  7.5' 

depth 

Diptera 

Chironomidae 

Cryptoohironomus 

1 

43. 

Chaoboridae 

Chaoborus 

1 

Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
^  Macroinvertebrates  Collected  in  1973  in  the 

Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  in  the  Mississippi  River  (Continued) 

ST.  CROIX  RIVER  (Continued) 

Transect  SXX,  Mile  SC  16.0  (Continued) 

SXX:  Mid-channel;  Spring  1973;  1000  yards  from  left  bank,  180  yards  from  right 
bank;  Coarse  red  sand;  16.3'  depth 


Class  or  Order  Family 


Genus 


Organisms  Sample 
per  sq  ft  Number 


Diptera  Chironomidae  Polypedilum  1 

Stictochironomus  1 

Paraeladopelma  1 

Parac  ladopelma?  2 

(very  small) 

Pelecypoda  (clams)  Pisidivm  10 

Gastropoda  (snails)  Stagnicola  ?  1 

(very  small) 


75. 


SXX  :  Mid- channel;  Summer  1973;  No  record  of  substrate;  15.7'  depth 


Oligochaeta 


2  39. 


SXX:  Right  bank;  Spring  1973;  No  sample 


SXX:  Right  bank;  Summer  1973;  No  sample 


Transect  SBB,  Mile  SC  12.3 
SBB: 'Left  bank;  Spring  1973;  No  organisms 
SBB:  Left  bank;  Summer  1973;  No  organisms 
SBB:  Mid-channel;  Spring  1973;  No  sample 


SBB:  Mid-channel;  Summer  1973;  No  organisms 
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Table  12.  Benthic  Animal  Abundance  (cent.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
A  Macroinverlebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  in  the  Mississippi  River  (Continued) 

ST.  CROIX  RIVER  (Continued) 

Transect  SBB,  Mile _ (Continued) 

SBB  :  Right  Bank;  Spring  1973;  1400  yards  from  left  bank,  40  yards  from  right 
bank;  Clams,  snails,  gravel  to  5",  coarse  sand;  11.5'  depth 

Organisms  Sample 

Class  or  Order  Family _ Genus _ per _ _ ft  _  Number 

Eggs  (?)  of  unknown  organism  on  pebble 

Diptera  Chironomidae  Tanytarsini  2  4. 

Oligochaeta  Lumbriculidae  1 

Nematoda  (roundworms)  1 

SBB:  Right  bank;  Summer  1973;  No  sample 


Transect  SYY ,  Mile  SC  6.4 

SYY :  Left  bank;  Spring  1973;  Fine  sand,  sticks  and  plant  debris;  Backwater; 
2.2  yards  from  right-bank;  3.0'  depth 


Diptera 


Oligochaeta 


Chironomidae 


Ceratopogonidae 
Tubifi cidae 


Cryptochironomus 

Chironomus 

Paratenaipes 

Psectrotanypus 

Procladius 

Micropsectra 

Hamischia 

Polypedilvjn 

Cladotany tarsus 

("  •  '  v..  :  y  small) 

~  .  -  .  -* 
l  Z-'  w  -«  IS  Ot  • 


5 

8 

7 
1 

8 

3 
1 

4 

46 

3 

2 


3. 


SYY:  Left  bank;  Shallow;  Summer  1973;  Just  downstream  from  Mo.  and  Kinnikinnick; 
Sand  with  a  little  silt;  3'  depth 


Diptera 


Oligochaeta 


Chironomidae  Crypto chironomus 

Polypedilwn 

Tanytarsini 


2 

2 

1 

2 


52. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 
815.3  to  857.3  of  the  Mississippi  River  (Continued) 

ST.  CROIX  RIVER  (Continued) 


Transect  SYY .  Mile  SC6.4  (Continued) 


SYY:  Mid-channel; 

Spring  1973 

Class  or  Order 

Family 

Organisms 

Genus  per  sq  ft 

S  amp lc 
Number 

Odonata 

Goinphidae 

(Unident,  small  1 

nymph) 

12. 

Coleoptera 

Elmidae 

1 

Diptera 

Cliironomidae 

Ceratopogonidae 

PoZypedilwn  2 

Cryptoehircmomus  2 

Palpomyia  1 

Oligochaeta 

123 

SYY  :  Kinny  inid-ch 

annel;  Summer  1973 

;  Medium  to  fine  sand;  15.3' 

depth 

Oligochaeta 

1 

44. 

SYY  :  Right  bank;  Spring  1973;  12  yards  from  right  bank;  1-2"  stones,  very 
little  coarse  sand;  Depth  not  recorded 

Diptera 

Chironomidae 

1 

76. 

Egg?  (of  a  fish?) 

1 

SYY  :  Right  bank; 
and  plant  debris; 

Sunnier  1973;  About 
14.5-15'  depth 

30'  from  right  bank;  Rocks, 

pebbles,  sand 

Diptera 

Chironomidae 

Glyptotendipes  1 

Glyptotendipes  (pupa)  1 

55. 

Transect  SCC.  M i_le _ 

SCC  :  Left  bank;  Spring  1973;  30  yards  from  left  bank,  700  yards  from  right 
bank;  12'  depth 

Coleoptera  Elmidae  1  77. 

SCC:  Left  bank;  Summer  1973;  No  sample 
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Table  12.  Benthic  Animal.  Abundance  (cont.) 

Comparison  of  Spring  and  Summer  Samples  of  Benthic 
Macroinvertebrates  Collected  in  1973  in  the 
J'  Minnesota  and  Lower  St.  Croix  Rivers  and  Mile 

815.3  to  857.3  of  the  Mississippi  River  (Concluded) 

ST.  CROIX  RIVER  (Concluded) 

Transect  SCC,  Mile _ (Continu e d )_ 

SCC:  Mid-channel;  Spring  1973;  No  sample 


Organisms  Sample 


Class  or  Order  Family 

Genus 

per  sq  ft 

Number 

Diptera 

(Unident . 
fragments) 

1 

62. 

Oligochaeta 

1 

Nemertea  (proboscis  worm) 

1 

SCC:  Right  bank;  Spring  1973; 
worm-like  encrustations;  3.5' 

5  yards  from  right  bank; 
depth 

1  rock  3' 

x  6"  with 

Coleoptera  Elmidae 

1 

66. 

SCC:  Right  bank;  Summer  1973;  No  sample 
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Table  12.  Benthic  Animal  Abundance  (cont.) 


Benthic  Macroinvertebr  ate£;*of  the  i.'avj  fable  Tv.  in  Cities 
®  Rivers,  Collected  on  Standard  and  Special  Transects  in 

1973.  (Arranged  alphabetically  witliin  phyla). 

List  of  Abbreviations 


M,BB,CC 
XX, YY 
U,L,1,2 

M,  S 

Spr 

Su 

D/S,  U/S 

ch 

19. 


Standard  transects,  in  downstream  order 
Special  Transects,  in  downstream  order 

Upper  and  lower  St.  Anthony  Falls  Fools,  and  Fools  .1  and  2, 
respectively 

Minnesota  and  St.  Croix  Rivers,  respectively 

Spring:  April  and  May 

Summer:  August  and  September 

Downstreiim ,  upstream 

Channel 

Serial  number  of  sample 


FHYLUM  NEHERTEA  Proboscis  worms 

2CC  Su  28.  SCC  Su  62. 


PHYLUM  NEMATODA  Roundworms 
SBB  Spr  4. 

PHYLUM  ANNELIDA  Segmented  worms 

Class  Ilirudinea  Leeches 

2AA  Spr  10.  2AA  L  Ch  34. 

Class  Oligochaeta  Aquatic  earthworms 
Family  Lumbr iculidae 
SBB  Spr  4. 

Family  Tubificidae 


2YY 

Spr 

1. 

3YY 

Spr 

3. 

Unidentifiable 

oligochaeta 

s 

SYY 

Spr 

12. 

LBB 

Spr 

13 

ICC 

Spr 

16. 

1XX 

Su 

24 

IBB 

Su 

26. 

2CC 

Su 

27 

MCC 

Su 

30. 

2BB 

Su 

35 

MCC 

Su 

38. 

SXX 

Su 

39 

2AA  L  ch  Su  45. 


IBB 

Su 

6. 

2.CC 

Spr 

14. 

2YY 

Spr 

15. 

ICC 

Su 

23. 

MBB 

Su 

25. 

2CC 

Su 

28. 

2BB 

Su 

29. 

2YY 

Su 

36. 

LBB 

Su 

37. 

SYY 

Su 

44. 

ICC 

Su 

46. 

*Benthic  macroinver tebrates :  bottom-dwelling  nonmicroscopic  animals  without 
backbones. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

B  Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 

’  Rivers,  Collected  on  Standard  and  Special  Transects  in 

1973.  (Continued). 

PHYLUM  ANNELIDA  Segmented  worms  (Continued) 

Class  Oligochaeta  (Continued) 


Unidentifiable  oligochaetes  (Continued) 


2 

Su 

47. 

2 

Su 

48. 

2YY 

Su 

50. 

MBB 

Su 

51. 

SYY 

Su 

52. 

LBB 

Su 

58. 

2BB 

Su 

60. 

sec 

Su 

62. 

2 

63. 

SAA 

Spr 

70. 

MCC 

Spr 

72. 

UCC 

Spr 

73. 

SXX 

Spr 

74. 

SAA 

Spr 

78. 

2YY 

Su 

41. 

Immatures  and/or  small  Oligochaeta 
2YY  Spr  1. 


PHYLUM  ART11R0P0DA  Crustaceans ,  Insects  and  Spiders 
Class  Insecta  Insects 
Order  Coleoptera  Beetles 


Family  Elmidae 


UBB 

Spr 

5. 

2BB 

Spr 

8. 

LBB 

Spr 

11. 

SYY 

Spr 

12. 

LBB 

Spr 

13. 

IBB 

Spr 

17. 

UAA 

Su 

20. 

MAA 

Su 

21. 

1AA 

Su 

32. 

LBB 

Su 

37. 

1XX 

Su 

40. 

2AA 

Su 

45. 

UCC 

Su 

53. 

UAA 

Su 

64. 

see 

Spr 

66. 

see 

Spr 

77. 

Order  Diptera  Flies,  Mosquitoes  and  Midges 


Family  Ceratopogonidae  (?)  Unident,  larva 
IBB  Spr  17. 

Family  Ceratopogonidae 

Genus  Palpomuia  (?) 

SYY  Spr  3. 

Genus  Palpomuia 
LBB  Spr  13. 

Family  Chaoboridae 

Genus  Chaoborus 

2BB  Su  29.  2*  Su  31.  SXX  Su  43. 


*Special  transect:  in  Grey  Cloud  channel  at  discharge  from  Mooers  Lake. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
g  Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ARTHROFODA  (Continued) 

Class  Insecta  (Continued) 

Order  Diptera  (Continued) 

Family  Chironomidae  (?)  Unident,  larva 
SAA  Spr  70. 

Family  Chironomidae  (?)  Unident,  egg  mass 
2AA  34. 

Family  Chironomidae  Unident,  pupae 
UAA  Su  20.  UAA  Su  64. 

Family  Chironomidae 

Subfamily  Chironominae 
LBB  Spr  11. 

Genus  Chironomus 


SYY 

Spr 

3. 

.LBB 

Su. 

13. 

ICC 

Spr 

16. 

UAA 

Su 

20. 

ICC 

2BB 

Su 

Spr 

23. 

71. 

2BB 

Su 

29. 

2* 

Su 

31. 

ICC 

Su 

46. 

Genus  Cladotanytarsus 

SYY  Spr  3. 

Genus  Crypto chivonomus 


2YY 

Spr 

1. 

SYY 

Spr 

3. 

IBB 

Su 

6. 

SYY 

Spr 

12. 

ICC 

Spr 

16. 

MBB 

Spr 

18. 

1XX 

Su 

19. 

IBB 

Su 

26. 

IBB 

Su 

32. 

LBB 

Su 

37. 

UCC 

Su 

42. 

SXX 

Su 

43. 

ICC 

SXX 

Su 

Spr 

46. 

74. 

UBB 

Su 

49. 

SYY 

Su 

52. 

LBB 

Su 

58. 

Genus  Diaraesa 
SYY  Spr  76. 

Genus  D ieroicndipec  (?) 

2AA  34. 

Genus  Dicrotcndipes 

LBB  Su  37. 


^Special  transect:  in  Grey  Cloud  channel  at  discharge  from  Mooers  Lake. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
B  Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ART11R0P0DA  (Continued) 

Class  Insecta  (Continued) 

Order  Diptera  (Continued) 


Family  Chironomidae  (Continued) 

Genus 

Endc  chir-onom  us 

LBB 

Su  11. 

Genus 

Eu  ki  eff i 'eriella 

UCC 

Su  53. 

Genus 

Glyptotendipes 

MAA 

Su  21.  LBB 

Su 

Genus 

Hamischia 

SYY 

Spr  3. 

Genus 

Mioropeeatra 

SYY 

Spr  3.  SAA 

Spr 

Genus 

Mi  crotendipes 

LBB 

Su  11. 

Subfamily  Orthocladiinae 


1AA 

Su  7. 

Genus 

Parac  ladop  e  Irv.a 

SXX 

Spr  75. 

Genus 

Paratendipes 

SYY 

Spr  3. 

ICC 

Spr 

16. 

UCC 

Su  42. 

UBB 

Su 

54. 

Genus 

Pentaneuvini 

UBB 

Spr  5. 

2BB 

Spr 

8. 

1AA 

Su  32. 

Genus 

Phaenopsecira 

2AA 

Spr  10. 

ICC 

Spr 

16. 

SYY  Su  55. 


IBB  Spr  17. 

1XX  Su  19. 


1XX  Su  24. 

UAA  Su  64 . 


2BB  Spr  71. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
g  Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ARTHROPODA  (Continued) 

Class  Insecta  (Continued) 

Order  Diptera  (Continued) 


Family  ChirononiLdae  (Continued) 


Genus 

Polypedilum 

UAA 

Spr  2. 

SYY 

Spr 

3. 

1AA 

Spr 

7. 

1AA 

Spr 

9. 

LBB 

Spr  11. 

SYY 

Spr 

12. 

LBB 

Spr 

13. 

ICC 

Spr 

16. 

IBB 

Spr  17. 

1XX 

Su 

19. 

UAA 

Su 

20. 

1AA 

Su 

32. 

LBB 

Su  37. 

UCC 

Su 

42. 

ICC 

Su 

46. 

SYY 

Su 

52. 

UCC 

Su  53. 

MBB 

Su 

57. 

2AA 

Su 

59. 

UAA 

Su 

64. 

UBB 

Spr  65. 

UAA 

Spr 

67. 

LBB 

Spr 

69. 

2BB 

Spr 

71. 

SXX 

Spr  75. 

Genus 

Polypedilum 

(pupa) 

UAA 

Spr  64. 

Genus 

Potihastia 

SXX 

Spr  74. 

Genus 

Prooladius 

2YY 

Spr  1. 

SYY 

Spr 

3. 

2YY 

Spr 

15. 

MBB 

Su 

25. 

2CC 

Su  27. 

2BB 

Su 

29. 

MCC 

Su 

30. 

SAA 

Su 

32. 

2BB 

Su  35. 

2YY 

Su 

36. 

2YY 

Su 

41. 

2* 

Su 

47. 

2** 

Su  48. 

2CC 

Spr 

68. 

Genus 

Pseatrotanypus 

2YY 

Spr  1. 

LBB 

Su 

37. 

SYY 

Spr 

3. 

Genus 

Rheotanytars 

US  (?) 

UAA 

Spr  64. 

Genus 

Rheotanytars 

US 

UAA 

Spr  20. 

LBB 

Su 

69. 

UAA 

Su 

64. 

Genus 

Stictoahiron 

omus 

UCC 

Su  53. 

2BB 

Spr 

71. 

SXX 

Spr 

75. 

Genus 

Tanypus 

2YY 

Spr  15. 

MBB 

Su 

25. 

2+ 

Su 

31. 

*Rlght  bank  in  West  channel, 

Newport  Island,  mile  831, 

,0. 

**Baldwin  Lake. 

tSpecial  transect:  in  Grey  Cloud  channel  at  discharge  from  Mooers  Lake. 
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Table  12.  Benthic  Animal  Abundance  (cont.) 

Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ARTHROPODA  (Continued) 

Class  Insecta  (Continued) 

Order  Diptera  (Continued) 

Family  Chironomidae  (Continued) 

Genus  T any  tar  a  ini 


SBB  Spr  4.  2AA  Su 

UAA  Su  64. 

10. 

1AA  Su  32. 

SYY  Su 

Genus  XenocJiivono'.m.iQ 

2BB  Spr  8.  SAA  Su 

22. 

Family  Empididae  (Unident,  larva) 

UAA  Su  64.  2BB  Spr  71. 

Family  Empididae 

UBB  Spr  5. 

Genus  Hemevodrania  (?) 

UAA  Su  20.  UAA  Su 

64. 

Both  samples  also 

contain  a  pupa 

Family  Nematocera  (Unident,  damaged  pupa) 
MAA  Su  21. 

Family  Psychodidae 

Genus  Poyahoda 
ICC  Spr  16. 

Family  Simuliidae  (very  small  larvae) 

UAA  Spr  2. 

Family  Simuliidac. 

Genus  Simuliien 
UAA  Su  64. 

Genus  Similun  (pupa) 

UAA  Su  64. 

Family  Tipulidae 
SAA  Su  22. 

Diptera  (unident,  fragment) 

SCC  Su  62. 
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Table  12.  Benthic  Animal  Abundance  (eont.) 


Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
B  Rivers,  Collected  on  Standard  and  Special  Transects  in 

1973  (Continued) 

PHYLUM  ARTHROPODA  (Continued) 

Class  Insecta  (Continued) 

Order  Ephemeroptera  Mayflies 

Fami ly  Caenidae 
Genus  Caenis 

UAA  Su  20.  1AA  Su  32.  LBB  Su  37.  SXX  Spr 

UBB  Su  49. 

Family  Ephemeridae 

Genus  Pentagenia 
2BB  Spr  8. 

Family  Heptageniidae 
Genus  Stenonema 

1AA  Spr  7.  UAA  Su  64.  LBB  Su  37. 

Family  Potamanthidae 
Genus  Fotamanthus 

2BB  Spr  8.  1AA  Spr  9.  2AA  Spr  10.  1AA  Su 

2AA  34.  UAA  Su  64. 


Order  Odonata  Dragonflies  and  Damselflies 

Family  Gomphidae  (Unident,  small  nymph) 
SYY  Spr  12. 


Order  Plec.optera  Stoneflies 

Family  Chloroperlidae 

Genus  Hastaperla 
UAA  Spr  2 . 


Family  Perlodidae 

Genus  I sopor  la 
1AA  Spr  7. 


2BB  Spr  8. 


A-99 


Table  12.  Benthic  Animal  Abundance  (cont.) 

Benthic  Macroinvertebrates  of  the  Navigable  Twin  Cities 
E  Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ARTHROPODA  (Continued) 

Class  Insecta  (Continued) 

Order  Plecoptera  (Continued) 

Family  Perlidae 

Genus  Paragcntina 
UAA  Spr  2. 

Genus  Phasganophora 
UAA  Spr  ’  20. 


Order  Trichoptera  Caddis  Flies 


Family  Hydropsy chid ae 


Genus 

Cheumat- ops  yoke 

UAA 

Spr  2. 

UBB 

Spr 

5. 

IBB 

Spr 

6. 

1AA 

Spr 

9. 

2AA 

Spr  10. 

LBB 

Spr 

11. 

1XX 

Su 

19. 

UAA 

Su 

20. 

MAA 

Su  21. 

UCC 

Su 

53. 

IBB 

Su 

26. 

1AA 

Su 

32. 

UAA 

Su  6  4. 

Genus 

Hydr-opsyohe 

UAA 

Spr  2 . 

UBB 

Spr 

5. 

1AA 

Spr 

7. 

1AA 

Spr 

9. 

2AA 

Spr  10. 

LBB 

Spr 

11. 

UAA 

Su 

20. 

UAA 

Su 

64. 

Genus 

Maaronemum 

UBB 

Spr  5. 

UAA 

Spr 

20. 

Family  Hydropsychid 

ae  (Unidentified  pupae;  some  damaged) 

2AA 

Spr  10. 

UAA 

Su 

20, 

MAA 

Su 

21. 

Family  Hydropsychid 

ae  (Damaged 

or  very 

immature) 

UAA  Spr  2. 

Family  Philopotamidae 

Genus  Chimccpva 
LBB  Spr  11.  . 


i 
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Table  12.  Benthic  Animal  Abundance  (eont.) 

Benthic  Macro! nvertebrates  of  the  Navigable  Twin  Cities 
®  Rivers,  Collected  on  Standard  and  Special  Transects  in 
1973  (Continued) 

PHYLUM  ARTHROPODA  (Continued) 

Class  Insecta  (Continued) 

Order  Trichoptera  (Continued) 

Family  Psychomyiidae 

Genus  Nyetiophylcix 
LBB  Su  37. 

Genus  Pot ycentr opus 

2AA  Spr  10.  2AA  34. 

Order  Trichoptera  (Unidentified  very  small  larva) 

UAA  Spr  20. 

PHYLUM  MOLLUSCA  Snails  and  Clams 
Order  Gastropoda 

Family  Lymnaeidae 

Genus  Staynioola  (?)  (Very  small) 

SXX  Spr  75. 

Order  Pelecypoda 

Family  Unionidae 

Genus  Actinonaias 
1XX  Su  79. 

Family  Sphaeriidae 

Genus  Pisidixm 
SXX  Spr  75. 

Genus  Gpkaer lh'?i 

IBB  Spr  17.  1XX  Su  24. 

EGGS  (?)  of  unknown  organism  on  pebble 
SBB  Spr  4. 


EGG(?)  of  a  fish 
SYY  Spr  76. 
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Table  13.  Macroiuvertebrate  Animals  (NSP,  1971) 


SPONGE 

Spongillidae  g.  sp.  1 

FIA’iWORMS 

Prostoma  rub rum 
Dugcsxa  tirrina 

BUY OZ  OANS  ( - E  c  t  op  r  o  c  t  a ) 
Pliiinat.pl  la  r opens 
Paludirclla  a r ticulat a 
Hyn  1  i  no.  1  l.a  nunc-  l  a  t  a 
Pe c  t  ina  to  1  1. a  ran  v n  1  £ i c a 
Lophopus  crystallinus 

HORSEHAIR  WORM 

Gordius  sp .  1 


WORMS 


Tubifex  sp.  1 
Llranodri lus  sp, 

Branchiura  sowerbyl 
Eumbri cu  1  i dac;  g.  sp. 
Non-cli tolls  te  raegadr i lino 


LEECHES 


Erpobdella  punctata 
Helobdolla  stagnalis 
G 1  os  sir-lion  in  c  onnl  anata 
Placobdella  parasitica 
Placobdella  non ti fera 


SNAILS 


Pleuroeora  acuta 
Awn  i  c  o  1  a  c  1. .  linos  a 
Arnnicola  c f .  bi  nnevana 
Physa  he toros tropha 
Fcrri  si  a  fuse a 
Cyra nl us  sp. 

None  tus  s  p . 

He.  11  so.. :a  an cc ps 
Lymnaoa  lumilis 


CLAMS 

Pis  i  d  i  uni  5  p . 

ProP_tera  a  lata 

Lamps i 1 1 s  s i  1  i q u a idea 

Lamps  i  1  is  ova  t  .a  van  tricosa 

Arab  1 on a  rari plicate 

Pus  con  a  5  a  nnai  1 1  a  l  a  v.agncr  i 

Anodon  t  a  cor pu 1  on ca 

AMPHIPODS  (Side-sv.’i miners  or  scuds) 
llyalella  axtoca 
Gamrarus  cf.  fascia  tus 
Ganirnarus  c  £  .  trogoph  i  lus 
Crangonyx  s p . 

ISOPODS  (Pill  bugs) 

As el lus  mi 11  tar is 

CRAYFISH 

Orconectes  cf .  virilis 

MAYFLIES 

Stenonema  sp.  1 
Stcnonevr.a  sp,  2 
Caenis  sp. 

Ephemera  11a  sp.  1 
Ephemeral la  sp .  2 
cf.  Leptohvphcs  sp.  1 
Baetlsca  sp.  1 
Siphlonurus  sp.  1 

STONEFLIES 

Isoperl a  s p .  1 
cf.  Atoporl a  sp.  1 
Perl es ta  sp.  1 
cf.  Nell  a  lcr.ni  a  sp.  1 

DRAGONFLIES 

Libcllula  s p .  1 


DAMSELFLIF.S 

Isclmara  s p .  1 
nr.  llyponeura  sp.  1 


Table  13.  Macroinvertebrate  Animals  (NSP,  1971)  (Continued) 


WATER  BUGS 

Ischnura  sp.  1 
Plea  s t r i o 1 a 
c  t .  Delos  toi.ia  s p .  1 

CADDISFL1ES 

Athripsodes  s  p .  1 
Athripsodcs  s p .  2 
Athri psodcs  s p .  3 
Athr i ps odes  s p .  5 
Macronemun  s p .  1 
c.f.  Agray lea  sp.  1 
Polyccn tr opus  sp .  1 

ADULT  BEETLES 

Ha li plus  sp.  3 

Ere tes  s p .  1 

Gyri nus  sp.  1 

Dineulus  s p .  1 

Enoch r us  sp.  1 

Stenelmi s  sp .  1 

S  tend  mi  s  sp.  2 

Stcnelniis  s p .  3 

cf.  Laccody tea  sp.  1 

ef.  Laccody tes  sp.  2 

Hydroporinae  g.  sp.  1 

Hydroporinae  g.  sp.  2 

Hydrop’uilidae  g.  sp.  2 

Hydrcp'.ilidae  g.  sp.  3 

cf.  Hydrophi lidae  g.  sp.  4 

LARVAL  BEETLES 

Dytiscidae  g.  sp.  1 
Boros ur  sp .  1 
Gyrinic.  ie  g.  sp.  1 
Elmidae  g.  sp.  1 
Elniidae  g.  sp.  3 
Elinidae  g.  sp.  6 

HORSEFLIES 

Tabanus  sp .  1 

BITING  MIDGES 

Palpomyia  sp.  1 


OTHER  FLIES 

•  Li mno phora  c f .  aequi Irons 
nr.  Blephar iceridae  g.  sp  1 ‘ 


MIDGES 

Conch ape  1  op i a  s p .  1 
Ablabesi.ivi  a  jant:a 
Ablaber.inyia  orna ta 
Ablnbesiviy  ia  ir.a  1 1 och  i 
Cri cotopus  tr ifnsci atus 
Cri colopus  fug ax 
Cri  cotopus  l>i  cinctus 
Cri cot  opus  s p .  1 
Nanod  adius  s p .  1 
Orthoc lndi us  sp.  1 
Metrl nc nemos  s p .  1 
Thienemanni e 1  la  s p .  1 
Corynoneura  s p .  1 
Orthoc lad iinae  g.  sp.  1 
Orthociadi inae  g.  sp.  2 
Giyptot  endi pcs  lobi ferus 
Dlcrot.endipcs  nr.  neomodes tus 
Di.crotendipcs  s p .  1 
Polypedi lu.n  i  1 1  i noense 
Polypedi  lum  fa  3.  lax 
Polypedi  lurn  halterale 
Cryptochironomus  blarina 
Parachironomus  sp.  1 


Parach i ronomus 

hirt 

alatus 

Parach irononous 

nr  * 

pectinatellae 

Stictochironomus  nr 

.  devinctus 

End och i ronomus 

sp. 

1 

Tribd  os  sp.  1 
Xcnoch i ronomus 

sp. 

1 

Chironomini  g. 

sp. 

1 

Cl adotanv tarsus 

.  sp. 

1 

TanytCrsus  sp. 

1 

lib  eo  tan  vt  arses 

sp. 

1 

Table  14.  Fish  in  Lake  St.  Croix,  From  Commercial  Fishing 
and  MN  DNR  Field  Data  (Krosch,  1972) 


Table  15.  Estimated  Sport  Catch  in  Numbers  and  Pounds  of  Fish,  and  Pounds  of  Fish  Per 
Acre  in  Lake  St.  Croix  During  Three  Fishing  Seasons  (Krosch,  1970) 


Total  47,063  45, GOO  5.57  32,723  33,174  4.04  59,933  66,471  8.C9 


Annual  Volume  of  Sediment  Dredged  Within  Each  River  Mile  of 
the  Minnesota  River,  Arranged  by  Decade  (S.P.D.-NCS,  1973). 


A-l  06 


REFERENCES 


ATHA,  AWWA  and  WPCF  (Amer.  l’ubl  i  c  Health  Assn.,  Amer.  Water  Works  Assn,  and 
Water  Pollution  Control  Federation).  1 9 7 .1  .  Standard  methods  for  the  exami¬ 
nation  of  water  and  wastewater,  13th  Ed.  Amur.  Public  Health  Assn.,  New 
York,  NY.  874  pp. 

Bureau  of  Outdoor  Recreation  (BOR).  1972.  Lower  St.  Croix  wild  and  scenic 
river.  Unpublished.  U.  S.  Department  of  the  Interior,  Bureau  of  Outdoor 
Recreation,  Lake  Central  Region,  Ann  Arbor,  MI. 

Cooper,  W.  S.  1947.  Floodplain  succession  stations  and  supplementary  materi¬ 
al  arranged  in  order  of  developmental  stage.  Unpublished  manuscript.  21  pp. 

Cox,  G.  W.  1967.  Laboratory  manual  of  general  ecology.  Wm.  C.  Brown ,  Co., 
Dubuque,  Iowa.  165  pp. 

Dodge,  A.  W.  ,  H.  F.  Fullerton,  W.  J.  Breclccnridge  i»nd  D.  W.  Warner.  1971. 
Birds  of  the  Minneapolis-St .  Paul  Region.  Pamphlet  Scries  No.  1.  Minn. 

Museum  of  Natural  History,  University  of  Minnesota.  Minneapolis,  MN.  29  pp. 

Environmental  Systems  Division,  North  Star  Research  (ESD-North  Star).  1972. 
Planning  report  for  environmental  impact  studies  of  the  Corps  of  Engineers' 
upper  Mississippi  River  valley  operations  and  maintenance  activities.  North 
Star  Research  and  Development  Institute,  Minneapolis,  MN.  18  pp. 

Goddard.  Unpublished  list. 

Golterman,  H.  L.  1970.  Methods  for  chemical  analysis  of  freshwater.  IBP 
Handbook  No.  8.  Blackwell  Scientific  Publications,  Oxford,  England.  166  pp. 

Krosch,  H.  1970.  Progress  report  on  the  Lake  St.  Croix  creel  census  for  the 
period  April  1,  1968  to  March  30,  1969.  Minnesota  Department  of  Natural  Re¬ 
sources,  Division  of  Game  and  Fish,  Section  of  Technical  Services,  St.  Paul, 
MN.  54  pp. 


_ _ _ .  1972.  The  1971  progress  report  on  the  St.  Croix  fish 

population  study.  Minnesota  Department  of  Natural  Resources,  Division  of 
Game  and  Fish,  Section  of  Technical  Services,  St.  Paul,  MN.  64  pp. 

Leisman,  G,  A.  1959.  Spring  Lake  archaeology.  The  vegetation  of  the  Spring 
Lake  area.  Science  Museum  of  the  St.  Paul  institute.  Science  Bull.  No.  3, 
part  4. 

Northern  States  Power  Company  (NSP) .  1970.  Environmental  monitoring  and 

ecological  studies  program.  1970  Annual  report:  December,  1969  through  No¬ 
vember,  1970  for  the  A.  S.  King  Generating  Plant,  Oak  Park  Heights.  Northern 
States  Power  Company,  Minneapolis,  MN. 


A  i.  ..  tfc 


.  1971.  Environmental  monitoring  anil  ecological  studies 

program.  1971  Annual  report.:  December,  J970  through  November,  1971  for  the 
A.  S.  King  Generating  I'lant,  Oak  J’ark  Heights.  Northern  States  Power  Company, 
Minneapolis,  MN.  478  pp. 

Strickland,  J.  D.  11.  and  T.  R.  Parsons.  1968.  A  practical  handbook  of  sea¬ 
water  analysis.  Bulletin  167.  Fish.  Res.  Bd.  Canada.  311  pp. 


B-l 


10.  APPENDIX  B:  ARCHAEOLOGICAL  BACKGROUND  INTORIiATIOH 
STUDIES  IN  THE  LATE  1800's:  THE  LEWIS  AND  HILL  SURVEY 

PRESENT  CONSIDERATIONS 

MINNESOTA 


Background 

Impact  on  Prehistoric  Archaeological  Sites 

A  Report  of  the  Impact  of  the  U.  S.  Army  Corps  of  Engineers  on  Pre¬ 
historic  Archaeological  Sites  on  the  Lower  Mississippi,  Lower  St. 
Croix,  and  Lower  Minnesota  Rivers  in  Minnesota 

Introduction 
Classification  of  Sites 

The  Effect  of  Corps  of  Engineers'  Activities  on  Archaeological 
Sites  by  Pool 

Conclusions 

Bibliography 

Appendix  1 

Appendix  2 

National  Register  of  Historic  Places 

Archaeological  and  Historic  Sites  in  Minnesota  in  the  Study  Area 
along  the  Mississippi,  Minnesota,  and  St.  Croix  Rivers  Which  are 
Now  Listed  in  the  National  Register  of  Historic  Places 

Sites  Designated  as  Historic  and  Worthy  of  Preservation,  Not  yet 
Included  in  the  National  Register,  in  Minnesota  Which  are  Adjacent 
to  the  Minnesota,  Mississippi,  and  St.  Croix  Rivers 


i 

I 


15-2 


10.  APPENDIX  B:  ARCHAEOLOGICAL  BACKGROUND  INFORMATION 

Archaeological  and  historic  sites  of  importance  consist  of  such  diverse 
elements  as  prehistoric  village  sites,  petrog.lyphs  (rock  pictures),  burial 
mounds,  log  cabins,  forts,  and  so  forth.  Sites  of  significance  may  date  from 
thousands  of  years  ago  to  very  recent  times.  Interest  in  studying  elements 
of  human  history  also  varies  as  much  with  the  times  as  interest  in  studying 
elements  of  natural  history. 

STUDIES  IN  THE  LATE  1800's:  THE  LEWIS  AND  HILL  SURVEY 


Fortunately  for  our  study  now  there  was  a  strong  interest  in  the  late 
19th  Century  in  burial  mounds;  a  massive  study  was  pursued  for  approximately 
20  years  by  Alfred  J.  Hill  and  Theodore  H.  Lewis.  The  extent  of  their  work 
is  best  understood  by  examining  a  few  of  their  manuscripts,  a  few  samples  of 
which  are  reproduced  in  this  report.  In  1928,  Charles  K.  Keyes  wrote  of 
their  accomplishments : 


"The  great  extent  of  the  archaeological  survey  work  accom¬ 
plished  by  Lewis  and  Hill  cannot  be  appreciated  except  through  an 
extended  examination  of  the  large  mass  of  manuscript  material  that 
has  been  preserved.  This  consists  approximately  of  the  following 
forty  leather-bound  field  notebooks  well  filled  with  the  original 
entries  of  the  survey;  about  a  hundred  plats  of  mound  groups  drawn 
on  a  scale  of  one  foot  to  two  thousand;  about  eight  hundred  plats 
of  effigy  mounds  (animal-shaped  mounds  from  Minnesota,  Wisconsin, 
Iowa,  and  Illinois)  on  a  scale  of  one  foot  to  two  hundred;  about 
fifty  plats  of  "forts"  (largely  village  sites  of  the  Kandan  type) 
and  other  inclosures  on  a  scale  of  one  foot  to  four  hundred;  about 
a  hundred  large,  folded  tissue-paper  sheets  of  original,  full-size 
petroglyph  rubbings  with  from  one  to  six  or  more  petrog.lyphs  on 
each;  about  a  thousand  personal  letters  of  Lewis  to  Hill;  four 
bound  "Mound  Record"  books  made  by  Hill  and  in  his  handwriting; 
eight  large,  well  filled  scapbooks  of  clippings  on  archaeological 
matters  made  by  Lewis;  numerous  account  books,  vouchers,  and  other 
miscellany. . . 


"A  single  sheet  of  summary  found  among  the  miscellaneous  papers 
of  the  survey,  apparently  made  by  Lewis,  is  eloquent  in  its  signi¬ 
ficance.  Tabulated  by  years  and  place  of  entry  the  mounds  alone 
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that  were  actually  surveyed  reach  a  grand  total  of  over  thirteen 
thousand  —  to  be  exact,  855  effigy  mounds  and  12,232  round  mounds 
and  linear;;. .  . 


"The  survey  is  quite  full  for  Minnesota,  where  work  was 
done  ill  all  but  three  counties  of  the  state,  resulting  in 
records  of  7,773  mounds,  besides  a  number  of  jncl osures . . . 
much  information  was  also  gathered  from  the  river  counties 
of  Nebraska,  Iowa,  Kansas,  and  Missouri.  In  Wisconsin  the 
survey  touched  more  than  two-thirds  of  all  the  counties,  mostly 
in  the  field  of  the  effigy  mounds  in  the  southern  half  of  the 
state,  where  the  records  supply  detail  for  no  less  than  748 
effigies  and  2,837  other  mounds.  Iowa  was  explored  most 
fully  in  the  northeastern  counties  as  far  south  as  Dubuque, 
yielding  data  on  6.1  effigy  mounds,  553  other  mounds,  and  sev¬ 
eral  inclosures.  ...the  survey  yielded  its  richest  results  in 
Minnesota,  the  eastern  parts  of  the  Dakotas,  northeastern 
Iowa,  and  the  southern  half  of  Wisconsin..."  [Surveys  were 
also  conducted  in  the  Dakotas,  Manitoba,  Missouri,  Nebraska, 

Kansas,  Illinois,  Indiana,  and  Michigan  —  in  all,  eighteen 
states. ] 

"The  strength  of  the  survey  consists,  first  of  all,  in 
the  dependability  of  Lewis  as  a  gatherer  of  facts... he  worked 
as  a  realist,  measuring  and  recording  what  he  saw  with  pain¬ 
staking  accuracy  and  unwearying  devotion...  And  the  fact  that 
these  surveys  were  made  at  a  time  when  a  large  number  of  mound 
groups  that  have  since  disappeared,  or  all  but  disappeared,  were 
still  intact,  gives  the  work  of  Lewis  and  Hill  and  incalculable 
worth...  So  far  as  Iowa  is  concerned,  something  like  half  of 
the  antiquities  of  the  northeastern  part  of  the  state  are  re¬ 
coverable  only  from  the  manuscripts  of  the  Northwestern  Archaeo¬ 
logical  Survey..." 

A  typical  description  of  the  reporting  format  followed  by  Lewis  and  Hill 
is  reproduced  here: 

[IN:  MOUNDS  IN  DAKOTA,  MINNESOTA  AND  WISCONSIN] 

3.  OTHER  MOUNDS  IN  RAMSEY  COUNTY,  MINNESOTA 

At  the  lower  end  of  the  Tig's  Eye  marsh  already  mentioned, 
there  stood  (April,  1868)  an  isolated  mound,  not  situated  on 
the  bluffs,  but  below  thorn,  near  their  loot,  at  the  highest 
part  of  the  river  bottom  on  the  sloping  ground  half-way  between 
the  military  road  and  the  road-bed  of  the  St.  P.  &  C.  R.  R. , 
then  in  course  of  construction,  and  distant  about  three  hun¬ 
dred  and  fifty  feet  southward  from  the  culvert  on  the.  former. 


It  was  in  a  cultivated  field,  and  had  itself  been  plowed  over 
for  years;  yet  it  still  had  a  mean  height  of  six  and  a  half 
feet;  its  diameter  was  sixty-five  feet.  The  top  of  it  was  only 
thirty-one  feet  above  the  higliwaler  of  Lhe  Mississippi,  accord¬ 
ing  to  the  levels  taken  by  the  railroad  engineers.  The  lociition 
of  the  mound,  according  to  U.  S.  surveys,  was  on  the  N  1/2  of  SE 
1/A  of  Sec.  23,  T.  28,  K  22,  and  about  one  mile  north  of  lied 
Rock  landing.  Mr.  J.  Ford,  one  of  the  old  settlers  of  the  neigh¬ 
borhood,  said  that  a  man  named  Odell  had,  some  years  previously, 
dug  into  it  far  enough  to  satisfy  his  curiosity,  as  the  discovery 
of  human  bones  clearly  proved  it  to  have  been  built  for  sepulchral 
purposes. 

7.  MOUNDS  AT  PRESCOTT,  WISCONSIN. 

At  the  angle  formed  by  the  confluence  of  the  St.  Croix 
and  Mississippi  Rivers,  on  the  eastern  bank  of  the  former, 
is  the  town  of  Prescott,  Wisconsin.  On  May  13,  1873,  three 
hours'  time  was  employed  in  making  such  reconnaissance  sur¬ 
vey  as  was  feasible  of  the  mounds  which  stretch  along  the 
bluff  on  the  Mississippi  there.  The  smallest  of  them  was 
about  twenty-five  feet  diameter  and  one  foot  high,  and  the 
largest  fifty-six  feet  diameter  and  four  feet  high,  as  nearly 
as  could  be  then  ascertained. 


I’ictographs  were  common  on  caves  along  the  Mississippi  River  bluffs. 
Lewis  and  Hill  recorded  their  locations  and  frequently  the  pictures  them¬ 
selves.  Although  specific  reference  was  made  to  them  in  Houston,  Winona, 
Washington,  and  Ramsey  counties  in  Minnesota  and  Alamakee  and  Clayton  coun¬ 
ties  in  Iowa,  it  would  be  unwise  to  assume  that  they  were  limited  to  these 
locations. 


Captain  Carver,  in  1766-67  explored  a  cave  (in  present  day  Ramsey  County) 
as  being  of  "amazing  depth  and  containing  many  Indian  hieroglyphics  appear¬ 
ing  very  ancient."  The  cave,  called  by  the  Dakota  "Wakan-teebe",  became  a 
popular  tourist  attraction  in  the  1860's.  Railroad  construction  was  respon¬ 
sible  for  its  destruction  by  the  1880's. 

PRESENT  CONSIDERATIONS 


The  difficulty,  then,  is  not  the  absence  of  records  of  significant  sites, 
but  rather  that  records  of  thousands  of  sites  exist.  And  although  archaeologists 


have  resurveyed  sonic  of  the  sites,  vast  areas  have  not  been  checked  since 
the  original  surveys.  The  farmer,  in  the  course  of  clearing  and  farming 
his  land,  is  chiefly  responsible  for  the  destruction  of  the  sites,  and  most 
of  the  sites  have  by  now  been  destroyed. 

MINNESOTA 


This  section  contains  information  on  significant  archaeological  and 
historic  sites  in  Minnesota. 


Background 


This  format  evolved  from  problems  encountered  in  developing  an  inventory 
of  sites.  The  listing  of  reasons  for  not  doing  so  which  follows  is  included 
because  it  may  shed  some  light  on  future  problems  also. 

Original  plans  were  made,  to  provide  an  inventory  of  Minnesota  archaeolo¬ 
gical  sites  which  lie  in  the  study  area.  This  idea  was  abandoned,  however, 
due  to  the  following  considerations: 

1.  The  number  of  sites  in  close  proximity  to  the  river  is 
large  and  the  amount  of  work  required  to  review  existing 
records  (beginning  in  the  early  1800's)  exceeds  the 
value  of  such  an  inventory  in  this  report; 

2.  The  records  are  known  to  be  incomplete  in  many  cases, 
scanty  for  certain  areas  or  incorrect  so  that  reliability 
of  the  inventory  is  questionable; 

3.  Many  sites  once  recorded  have  been  destroyed  by  the  ac¬ 
tion  of  others  (not  the  Corps  of  Engineers)  but  the  re¬ 

cords  have  never  been  undated.  Nor  has  there  ever  been 
a  complete  systematic  inventory  of  archaeological  sites 
in  Minnesota. 

4.  In  many  cases  the  location  of  sites  given  is  not  suffi¬ 
ciently  accurate  to  determine  if  the  site  is  close  enough 

to  the  river  bank  to  be  threatened.  In  some  cases,  where 
the  bluffs  are  close  to  the  river  bed,  a  vertical  elevation 
of  many  feet  may  effectively  remove  a  site  from  any  threats 
by  water,  dredge  spoil,  or  construction.  The  records  may 
not  show  this. 


5.  The  Minnesota  State  Archaeologist  is  understandably  reluc¬ 
tant  to  publish  for  public  consumption  a  list  or  inventory 
of  archaeological  sites  because  of  risk  of  robbery,  despoli¬ 
ation,  vandalism,  or  unauthorized  unscientific  excavation. 

Such  cases  have  been  known  in  the  past.  However,  the  State 
Archaeologist  and  his  staff  have  expressed  the  willingness 
and  desire  to  assist  individuals  or  government  bodies  in 
locating  and  .identifying  sites  for  preservation  or  excavation 
before  destruction. 

Impact  on  Prehistoric  Archaeological  Sites 

Because  the  files  of  the  State  Archaeologist  are  located  in  the  Twin 
Cities,  it  was  possible  to  engage  a  professional  archaeologist  to  investi¬ 
gate  the  current  status  of  those  archaeological  sites  in  the  Mississippi, 
Minnesota  and  St.  Croix  River  areas  in  Minnesota.  The  report  by  consultant 
Jan  Strciff  is  reproduced  here  in  its  entirety. 

A  Report  of  the  Impact  of  the  U.  S.  Army  Corps  of  Engineers  on  Prehistoric 
Archaeological  Sites  on  the  Lower  Mississippi,  Lower  St.  Croix,  and  Lower 
Minnesota  Rivers  in  Minnesota 

By  Jan  E.  Streiff,  Archaeologist,  Department  of  Anthropology,  University 
of  Minnesota,  Minneapolis. 

Introduction.  There  are  approximately  eighty-five  (85)  designated 
sites  in  the  Corps  of  Engineers  area  under  consideration  (i.e. ,  the  Missis¬ 
sippi  River  from  St.  Anthony  Falls  to  the  Minnesota-Iowa  border,  the  Minne¬ 
sota  River  from  Shakopee  to  Pike  Island,  and  the  St.  Croix  from  above 
Stillwater  to  Prescott).  The  information  on  these  sites  has  been  collected 
since  the  late  1800's  and  all  the  data  are  filed  in  the  Archaeology  Labora¬ 
tory  at  the  University. 

Although  some  of  these,  sites  have  been  revisited  since  being  recorded, 
and  a  few  have  even  been  excavated,  most  have  not  been  rechecked.  Conse¬ 
quently  there  are  many  unknown  things  about  most  of  the  sites  listed  in  this 
report.  Ideally,  a  crew  should  have  been  sent  out  to  resurvey  the  river 
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valleys  In  question,  to  determine  if  sites  formerly  recorded  are  still  there 
and,  if  not,  how  they  were  destroyed  —  particularly  if  by  the  Corps  of  Engi¬ 
neers. 

Since  such  an  on-site  survey  was  impossible  at  this  time,  the  written 
records  will  have  to  suffice.  I  have  organized  the  known  sites  into  the 
three  categories  shown  below. 

Classification  of  Sites. 

Group  I.  These  are  sites  definitely  known  to  have  been  destroyed  by 
Corps  of  Engineers'  activities.  There  are  nine  (9)  of  these  sites. 

Group  II.  These  are  sites  in  the  area  under  consideration  which  should 
not  be  affected  by  the  Corps  because  they  appear  too  high  above  the  river 
channels.  Although  they  may  never  be  flooded  by  raised  water  levels,  they 
should  be  kept  in  mind  as  possibly  being  destroyed  by  borrow  activity, 
dredging,  etc.  There  are  six  (6)  of  these  sites. 

Group  III.  This  is  the  largest  group  of  sites  (73)  within  the  Corps 
of  Engineers'  area.  This  is  the  group  for  which  no  definite  classification 
can  be  given.  There  are  many  reasons: 

a.  our  site  location  description  is  too  vague  to  determine 
if  the  site  is  or  was  in  danger. 

b.  sites  which  were  destroyed,  such  as  the  mound  groups  at 
Dresbach,  but  where  we  cannot  determine  if  the  destruction 
was  carried  out  by  the  Corps  of  Engineers  dam  construction  or 
by  some  unrelated  project. 

c.  sites,  such  as  those  on  Pig's  Eye  Island,  which  have  not 
been  reexamined  since  recorded  but  are  so  located  as  to 

be  assured  destruction  by  a  fluctuation  in  the  river  level 
or  at  least  damaged  by  erosion  by  the  river.  Any  dredging 
of  the  river  and  subsequent  depositing  of  the  debris  on  the 
nearby  shore  would  undoubtedly  cover  the  site. 


M 
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The  Kf feet  of  Corps  of  Engineer s'  Aetjv i .Lies_ on  Ar c) lae o 1 o ; > leal  S i l os  hy 
Pool .  The  following  chart  is  a  breakdown  by  pool  of  archaeological  sites 
affected  by  the  Corps  of  Engineers.  The  sites  are  listed  using  the  groupings 
defined  above. 


Pool  it 


Group  it  1*  Group  i‘2  Group  ii'S:< 

(destroyed)  (not  affected)  (uncertain) 


2  2 

3  4 

4  0 

5  1 

5  or  5A  2 

6  0 

7  0 

8  0 

St.  Croix  River  0 

Minnesota  River  _0 

9 


2 

1 

0 

0 

0 

0 

0 

0 

_2 

6 


7 

11 

7 

1 

3 

1 

7 

6 

5 

25 

73 


*For  a  detailed  description  of  the  sites  destroyed  by  the  Corps  of  Engineers 
projects,  see  Appendix  1.  A  description  of  the  Group  111  sites  is  included 
•  in  Appendix  2. 


Conclusions.  Although  this  report  is  rather  inadequate  to  determine 
the  real  impact  of  the  Corps  of  Engineers  on  archaeological  sites  (there 
are  still  those  73  sites  for  which  we  have  no  information  on  Corps  of  Engi¬ 
neers'  impact),  it  does  point  up  the  great  need  for  future  surveys  along 
Minnesota's  three  greatest  rivers  to  determine  what  effect  the  Corps  of 
Engineers  will  have  on  prehistoric  sites. 

The  importance  of  these  rivers  to  life  was  no  less  important  to  the 
original  Americans  than  it  is  to  us  today,  /aid  it  is  vital  to  the  history 
of  the  American  Indian  that  an  atlcmpL  be  made,  if  not  to  preserve ,  then  at 

least  to  record  the  habitation  and  burial  areas  that  are  so  numerous  along 
these  waterways. 


m 
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The  Corps  of  Engineers  can  expect  that  the  professional  archaeologists 
in  Minnesota  will  do  everything  possible  to  cooperate  with  them  to  see  that 
these  ends  are  achieved. 


February  1973 
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A  description  of  the  archaeological  sites  affected  by  the  Corps  of 
Engineers  activities  on  Lake  St.  Croix  follows: 

Group  1, 

Sites  destroyed  None 

Group  II. 

Sites  not  affected.  None 


Group  III. 

Uncertain  as  to  effect  on  sites —  WA  22  T  30  R20 
potentially  destroyable.  WA  12  T  30  R20 

WA  10  T  28  R20 

WA  =  Washington  County 
T  =  Township 
R  =  Range 

Note:  For  the  exact  locations  (sections,  quarter  sections,  etc.)  of  the 
above  sites,  contact:  Jan  E.  Streiff 

Office  of  the  State  Archaeologist 
S-48  Ford  Hall 
University  of  Minnesota 
Minneapolis,  MN.  55455 
(612)  373-5560 


National  Register  of  Historic  Places 

Archaeological  and  Historic  Sites  in  Mi.nneso t  a  in  the  Study  Area  along  the 
Mississippi ,  Minnesota  „  and  St.  Croix  Rivers  -Which  Are  How  Listed  in 'the 
National  Register  of  1  listorlc  Places 

In  1966,  the  National  Historic  Preservation  Act  was  passed.  It  provides 
for  comprehensive  indexing  of  the  properties  in  the  nation  which  are  signifi¬ 
cant  in  American  history,  architecture,  archaeology,  and  modern  culture.  The 
Register  is  an  official  statement  of  properties  which  merit  preservation. 
Listed  in  the  latest  (1972)  edition  of  the  National  Register  of  Historic 
Places  are  the  following  sites  adjacent  to  the  Mississippi,  Minnesota,  and 
St.  Croix  Rivers  in  Minnesota.  These  sites  have  not  been  destroyed  or  dam¬ 
aged  extensively  by  previous  Corps  of  Engineers'  activity,  but  must  be  con¬ 
sidered  as  possibly  vulnerable  in  the  future: 

St.  Croix  Boom  Site-located  three  miles  north  of  Stillwater  on  the 

St.  Croix  River  in  Washington  County.  From  1840  to  1914  this  was 
the  terminal  point  for  the  white  pine  lumber  industry.  Here  mil¬ 
lions  of  logs  were  sorted,  measured,  and  rafted  to  downstream  saw¬ 
mills.  The  boom  site  died  naturally  as  a  result  of  the  depletion 
of  timber  late  in  the  19th  Century.  There  are  no  remains  of  the 
log  boom,  but  the  general  setting  is  unimpaired. 

Marine  Mill  Site-located  in  Washington  County  at  Marine-on-St .  Croix. 

It  is  the  site  of  Minnesota's  first  commercial  saw  mill  which  was 
founded  in  1839.  At  present  only  the  ruins  of  the  engine  house 
and  a  marker  specify  the  site. 
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Glossary 


acre-foot  -  tlie  quantity  of  water  required  to  cover  an  acre  to  a  depth  of  1 
foot.  It  is  equivalent  to  43,560  cubic  feet. 

alluvial  material  -  sediment,  usually  sand  or  silt,  deposited  on  land  by  flow¬ 
ing  water. 

aerobic  -  an  environment  in  which  free  oxygen  is  present. 

anaerobic  -  an  environment  in  which  free  oxygen  is  lacking. 

aquifer  -  a  water-bearing  layer  of  porous  rock,  sand,  or  gravel. 

backwaters  -  a  term  often  divided  now  into  sloughs  and  lakes  and  ponds  ad¬ 
joining  a  river. 

benthic  -  pertaining  to  the  bottom  of  a  body  of  water. 

benthic  invertebrates  -  animals  lacking  a  spinal  column  living  in  the  ben¬ 
thic  zone. 

BSFW  -  Bureau  of  Sport  Fisheries  and  Wildlife  (U.  S.  Department  of  the  In¬ 
terior)  . 

channel  -  a  natural  or  artificial  watercourse  with  definite  bed  and  banks 
which  confine  and  conduct  flowing  water. 

cfs  -  cubic  feet  per  second,  used  as  a  measure  of  rate  of  water  flow  in  a 
river. 

chute  -  sloping  channel  or  passage  through  which  water  may  pass. 

closing  dam  -  low  dam  extending  across  a  side,  channel.  These  were  constructed 
to  divert  water  from  side  channels  to  the  main  channel  during  low  water 
periods  to  maintain  water  sufficient  for  navigation. 

coulee  -  steep-sided  tributary  valleys,  commonly  used  in  Wisconsin. 

deciduous  forest  -  forest  dominated  by  broad-leaved  trees  which  lose  their 
leaves  each  autumn. 

discharge  (rate  of  flow)  -  the  quantity  of  water  passing  a  point  in  a  stream 
channel  per  unit  of  time,  normally  measured  in  cubic  feet  per  second  (cfs). 

drainage  area  -  the  land  area  drained  by  a  stream  above  a  specified  location 
on  the  stream.  Measured  in  a  horizontal  plane,  it  is  so  enclosed  by 
higher  land  (a  divide)  that  direct  surface  runoff  from  precipitation  nor¬ 
mally  drains  by  gravity  into  the  stream  above  that  point. 


drawdown  -  a  process  of  lowering  the  water  level  of  an  impoundment . 

Driftloss  Area  -  the  portion  of  southwestern  Wisconsin,  southeastern  Minnesota, 
northeastern  Iowa  and  northwestern  Illinois  which  'was  virtually  un¬ 
touched  by  the  last  advance  of  the  Pleistocene  glaciers  (i.e.,  Wisconsin 
Glacier).  It  is  thought  by  many  that  it  was  never  glaciated. 

flood  -  a  temporary  rise  in  stream! low  and  water  level  (stage)  that  results 
in  significant  adverse  effects  in  the  vicinity  under  study. 

flood  peak  -  the  highest  value  of  water  level  or  streamflow  attained  by  a 
flood. 

floodplain  -  the  relatively  flat  lowland  adjoining  a  watercourse  or  other 
body  of  water  subject  to  overflow  therefrom. 

FTU  -  Forma nine  Turbidity  Units  -  arbitrarily  defined  uiiits  used  as  standard 
for  measuring  water  turbidity,  currently  recommended  by  AP1IA,  et.  <t1_.  ,  1971. 

gaging  station  -  a  site  on  a  stream,  canal,  lake  or  reservoir  where  systematic 
observations  of  water-surface  elevation  or  streamflow  (discharge)  are  ob¬ 
tained. 

humus  -  the  surface  layer  of  soil  combining  partially  decomposed  organic 
matter  and  mineral  particles. 

JTU  -  Jackson  Turbidity  Unit  -  arbitrarily  defined  units  used  as  a  standard 
for  measuring  water  turbidity. 

lake  and  pond  -  open  areas  with  little  or  no  current.  They  are  formed  be¬ 
hind  dams,  or  on  mature  floodplains  as  a  result  of  first  scour,  then 
abandonment,  by  the  lowered  river. 

littoral  -  the  shore  zone  of  a  body  of  water. 

macro invertebrates  -  collectively,  all  invertebrate  organisms  visible  with 
the  unaided  eye. 

main  channel  -  the  portion  of  the  river  used  for  navigation  by  largo  commer¬ 
cial  craft.  A  minimum  depth  of  9  feet  and  a  minimum  width  of  .700  -  400 
feet  were  established  by  the  lock  and  data  system  and  are  maintained  by 
periodic  dredging.  " 

main  channel  border  -  the  water  zone  between  the  main  channel  boundary  and 
the  main  river  bank,  islands,  or  now  submerged  channel  boundaries.  Wing 
dams  are  located  in  this  zone. 

mesic  -  a  type  of  vegetation  which  develops  under  moderate  moisture,  conditions. 

moraine  -  an  accumulation  of  earth  and  stones  carried  and  finally  deposited 
by  a  glacier. 


MPN/L  -  most  probable  number  per  liter  -  an  estimate  of  bacterial  abundance 
(See  Methods,  Appendix  AL). 


MRKC  -  Mississippi  River  Research  Consortium 

MKKPC  -  Mississippi  River  Regional  Planning  Commission 

mussels  -  clatus,  bivalves  of  the  Phylum  Mollusca. 

outwash  -  glacial  till  reworked  and  sorted  into  r.and  and  gravel,  etc.,  by 
inel  tv.'ater . 

pedal fer  soils  -  well-lcached  soils;  soils  that  lack  a  more  or  less  hardened 
layer  of  accumulated  carbonates. 

pcdocal  soils  -  soils  that  develop  under  approximately  equal  precipitation 
and  evaporation  conditions;  soils  that  contain  a  definite  more  or  less 
hardened  layer  of  accumulated  carbonates. 

physiography  -  a  branch  of  science  that  deals  with  the  physical  features  of 
the  earth. 

phytoplankton  -  collectively,  all  those  plants  suspended  in  and  on  the  sur¬ 
face  of  the  water,  usually  microscopic. 

piezometric  surface  -  surface  to  which  water  of  a  given  water-bearing  rock 
unit  will  rise  under  its  own  pressure  balance;  an  artesian  water  table. 

plankton  -  free-floating  plants  and  animals  drifting  in  the  water,  usually 
microscopic. 

podzolic  -  light-colored  acid  soil  developing  under  coniferous  forests,  in 
cool,  humid  regions;  result  of  leaching  and  removal  of  soluble  minerals 
from  the  top  layer  into  the  deep  layers. 

riprap  -  rock  fortifications  on  banks  or  shores  which  protect  them  from  ero¬ 
sion  by  dissipating  the  energy  of  waves  and  wakes. 

River  Milo  -  mil cs  above  the  entrance  of  I  he  Ohio  River  aL  Cairo,  Illinois 
measured  on  the  river. 

river  stage  -  the  elevation  of  a  particular  river  surface. 

roller  gates  -  movable  gates  of  (lain;  horizontal  cylinders  on  inclined  tracks 
which  can  be  adjusted  to  affect  water  flow  and  its  level. 

rookery  -  the  nests  and  breeding  place  of  a  colony  of  birds;  the  colony1  of 
birds. 

runoff  in  inches  (in.)  -  the  depth  to  which  the  drainage  area  would  be  covered 
if  all  the  runoff  for  a  given  time  period  were  uniformly  distributed  on  it. 
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savanna  -  grassland  with  trees  spaced  so  far  apart  that  their  crowns  are  sepa¬ 
rate  and  the  grass  receives  direct  sunlight. 

side  channel  -  departures  from  the  main  channel  or  main  channel  border.  At 
normal  river  stage,  a  current  occurs  in  these  channels. 

slough  -  body  of  water  through  which  there  is  no  current  at  normal  river  stage. 
Muck  bottoms  and  an  abundance  of  submorgent  and  emergent  vegetation  are 
characteristic.  The  slough  category  lies  somewhere  between  the  side  chan¬ 
nel  and  lake  and  pond  categories. 


spoil  -  waste  material  removed  in  making  an  excavation. 

streamflow,  discharge  -  the  volume  of  water  passing  a  point,  per  unit  time, 
measured  in  ofs  or  in  cubic  meters  per  second. 

tailwaters  -  water  areas  immediately  below  the  dams.  They  are  aff'":ted  by 
the  movement  of  water  through  the  gates  and  locks,  and  they  change  in 
size,  in  response  to  changing  water  levels. 

tainfer  gate  -  movable  gate  of  a  dam  which  is  a  horizontal  cylinder  segment 
mounted  on  a  steel  framework  attached  to  a  horizontal  downstream  rod  so 
it  may  be  adjusted  up  and  down  to  affect  water  flow  and  its  level. 

thcrmoc.linc  -  a  layer  in  an  incompletely-mixed  body  of  water  where  the  tem¬ 
perature  during  the  summer  drops  rapidly  (more  than  1°C.  per  meter)  ns 
the  thermometer  is  lowered. 

till  -  unsorted  rock,  sand  and  gravel  deposited  by  the  melting  of  glacier 
ice. 

ITMRCBC  -  Upper  Mississippi  River  Comprehensive  Basin  Study. 

UMRCC  -  Upper  Mississippi  River  Conservation  Committee. 

watershed  -  drainage  basin  or  drainage  area. 

weathering  -  the  geologic  process  of  decomposing  rocks  by  the  action  of  the 
forces  of  weather. 

wing  dams  -  low  structures  extending  radially  from  shore  into  the  river  for 
varying  distances  to  constrict  low  water  flows.  They  were  constructed 
of  rocks  and  brush  mattresses  to  establish  a  deeper  main  channel • 

zoopl unkl  on i e  -  pertaining  to  the  animal  life  of  plankton. 


